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Editor: 
Tauastox Scorr THE PRESENT STATUS OF THE SURGERY 
OF TUMORS ON THE BRAIN 
W.C. Alvarez Rochester, Minn. 
— sae oo S the result of greater refinement of technique, the 4 
Geo. R. Brighton New York more general use of local anesthesia and the control 3 
= name of bleeding by electrosurgical methods, the frequency ei 
W.B. Coley New York of fatalities following the removal of brain tumors has been ve 
B.A.Caler Ana Arber greatly diminished, so that in many neurosurgical clinics 3 ‘ 
B.C. Cutler Boston the operative mortality is less than 10 per cent. It is well om 
oe 7 —— to take stock from time to time, to envisage what has been be 
C.RG.Foreser Chicago accomplished and what is the outlook for the future. ¥ 
During the past decade the results of the surgery of the 
encapsulated tumors of the brain and its membranes have 
been steadily improved. The dangers of the operation, the 
C.Gordon Heyd New Tork completeness of the removal of the growth and the per- 
an ack manency of the relief depend to a large extent upon the 
.C. Holden Now York stage at which the patient comes to the surgeon. The 
— ll “ technical difficulties encountered in the removal of very large is 
John B. Jennings Brooklyn meningiomas may be so great that complete extirpation is % 
ee impossible. The meningiomas derived from the dura of the ; 
Arthur Krida New York tuberculum sellae and those attached to the mesial part of - 
the sphenoid ridge are now recognized and removed while 
jneMlgeh Mw Tok they are small. On the other hand, in many instances patients 
ee ~~. with cribriform plate and parasagittal meningiomas are 
J. Tate Mason Seattle operated upon only when the growth is large. The same is 
mesa i true of the meningeal growths attached to the dura of the 
H.C. Naffziger San Prancisco outer part of the sphenoid ridge in which slowly progressive 
cei ee unilateral exophthalmus may be the only symptom and in 
Robert L. Payne Norfolk which, when seen by the surgeon, the hyperostosis of the 
ae ee base of iq skull may be so extensive that radical removal is 
Douglas Quick New York impossible. 
=p aman ren The meningiomas form about 15 per cent of all tumors of 
A.C. Scott Temple the brain, and it is safe to say that if the diagnosis is made 
arn Pater sufficiently early, most of the patients can be restored to 
H. J. Stander New York health and usefulness. 
al For many years, operative interference in the eighth nerve 
J.H. Woolsey San Francisco tumors has consisted of the intracapsular enucleation of the 
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growth. The results of surgical therapy 
were excellent in a considerable percentage 
of the patients. During the last decade, 
however, the removal of the entire growth 
with its capsule has been done more often 
and it is surely the operation of the future. 
The exposure of the growth by a unilateral 
approach through the bone wall out into 
the mastoid process has been resurrected, 
and at the present time it is favored by a 
number of operators. The excision of part 
of a cerebellar hemisphere so that the 
tumor can be adequately exposed is being 
done oftener 

The diagnosis of cystic and solid tumors 
in the third and lateral ventricles by 
pneumography is an accomplishment of the 
past decade, and the method of approach 
to a technique for the removal of these 
growths has been developed to a degree 
that few fatalities follow the operations and 
complete and permanent cure is frequent. 

The surgical treatment of pituitary 
tumors should be limited to those cases 
which are not relieved by roentgen therapy, 
and the approach to the growths by a 
transfrontal approach is now a standardized 
procedure. In the large majority of in- 
stances a thorough intracapsular enuclea- 
tion of the growth has to be done, although 
in some cases the extirpation of the cyst 
wall is possible. 

It is hardly necessary to say anything 
concerning the intracranial dermoids and 
epidermoids. The complete removal of 
these growths is always possible excepting 
in an occasional instance of an intraventric- 
ular dermoid which communicates with the 
ventricles and has considerable involv- 
ment of its walls. 

The surgical treatment of encapsulated 
bucconeural pouch tumors (erroneously 
called craniopharyngiomas) is still limited 
to the evacuation of the cystic fluid with 
occasionally a partial extirpation of the 
cyst wall. While vision is often greatly 
improved and life prolonged for a number 
of years, the surgery of these growths leaves 
much to be desired. 

All in all, operative treatment of en- 
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capsulated tumors of the brain has ad- 
vanced to a degree that, in spite of the 
many difficulties that have to be overcome 
by the neurosurgeon, and the complexity 
of the technique, the results will compare 
as favorably with those obtained by the 
removal of benign growths from other 
body cavities. 

The real problem of tumors of the brain 
is that of the surgical treatment of the 
infiltrating growths. Some of the gliomas 
enlarge very slowly, such as the oligoden- 
drogliomas and the fibrillary astrocytomas, 
while others such as the glioblastoma’ 
multiforme and the medulloblastoma grow 
rapidly. In a small proportion of the cases 
of small glioma in either of the cerebral 
hemispheres the growth can be completely 
extirpated, but in the majority of instances 
it is so extensive that radical removal is 
impossible even by extirpation of an entire 
lobe. We doubt whether the removal of an 
entire hemisphere is ever justified and as 
far as we have been able to judge, no matter 
how ardent the claims, these extensive 
operations have not given happy results. 
The outlook is better in the cystic growths, 
especially when the tumor nodule is 
small and so favorably situated that it can 
be completely removed. By repeated thor- 
ough removals followed by x-ray therapy, 
life may be prolonged for many years. 

The glioblastoma multiforme is the 
most malignant type of glioma that occurs 
in the brain, and there is some question 
whether it is a neoplasm in the real sense 
of the word. Complete removal of these 
growths and permanent relief is excep- 
tional, and a survival period of more than 
four years is so rare that in such a case one 
is justified in questioning the histological 
nature of the growth. It may be that, in the 
future, the treatment of the glioblastoma 
multiforme will be serological rather than 
surgical. 

It is interesting to find that the results 
of the removal of the astrocytomas are 
better when the growth is in the cerebellum 
than when it is supratentorial and this is 
especially true of the cerebellar astrocy- 
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tomas of childhood. Many of the patients 
can be permanently restored to health by 
the evacuation of cystic fluid and the 
radical extirpation of the tumor nodule. 
The hemangioblastomas which are rela- 
tively frequent in the posterior cranial 
fossa, can also be completely extirpated. 

On the other hand, the cerebellar 
medulloblastomas can never be entirely 
removed and recurrence is the rule even 
after radical extirpation. Most surgeons 
are now agreed that the results are at least 
as good if only a decompressive operation 
is performed followed by x-ray therapy. 
The medulloblastomas are very radio- 
sensitive, and after suboccipital decom- 
pression and roentgen therapy, all of the 
symptoms may disappear for one to two 
years. 

In many cases of infiltrating tumor of the 
brain, the patient can be given a few years 
of relief by subtotal removal of the growth 
followed by x-ray therapy. Life may be 


HE American Association for the 
Study of Goiter again offers the Van 
Meter Prize Award of $300.00 and two 
honorable mentions for the best essays 
submitted on the goiter problem. This 
award will be made at the discretion of the 
Society at its next annual meeting to be 
held in Chicago, Illinois, on June 8th, gth, 
and roth. 
The competing manuscripts, which 
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further prolonged by repeated operations. 
In too many cases the patient comes to 
the surgeon for relief when the growth is 
already large and has involved deep and 
vital structures from which it can not be 
completely removed without serious inter- 
ference with important motor and sensory 
functions. Therefore, the future results of 
the surgery of infiltrating as well as of all 
other intracranial growths will be better 
the earlier the diagnosis is made. 

In the last decade, the accomplishments 
in the field of brain tumor surgery have 
been notable, and many of the advances 
have been due to American neurosurgeons. 
New methods of procedure will no doubt 
be devised in the future but, unless the 
diagnosis of brain tumor and its localization 
will be made much earlier than can be done 
today, there will always be cases in which 
little can be accomplished by attempts 
at the radical removal of the growth. 
A. ELsBErG. 


should not exceed 3000 words in length, 
must be presented in English and a type- 
written double spaced copy sent to the 
Corresponding Secretary, Dr. W. Blair 
Mosser, 133 Biddle Street, Kane, Pennsyl- 
vania, not later than March 1, 1936. 
Manuscripts received after this date will 
be held for competition the next year or 
returned at the author’s request. 
W. Brair Mosser. 


ments and prices. 


Subscribers to THe AMERICAN JOURNAL OF SuRGERY visiting New York City are invited to 
make the office of the publishers (The American Journal of Surgery, Inc., 49 West 45th Street, New 
York) their headquarters. Mail, packages or bundles may be addressed in our care. Hotel reser- 
vations will gladly be made for those advising us in advance; kindly notify us in detail as to require- 


a 

* 

. 


SYMPOSIUM ON CANCER OF 
THE STOMACH 


ANNIVERSARY OF THE MeEmortAL HospitAt, 
New. Yorx., May 25. 1934 


Grorce T. PAcK, M.D. 


SYMPOSIUM ON CANCER OF THE STOMACH 


Tue FietretH ANNIVERSARY OF THE MemoriAL HospitAt. New York. N. Y. 
May 25, 1934 


CHAIRMAN—GEORGE T. PAcK 


HE occasion of this round table con- 

ference on cancer is the fiftieth anniver- 

sary of the founding of the Memorial 
Hospital as the first cancer institute in 
America. During these fifty years the 
accumulated fund of information about 
neoplastic diseases in general and gastric 
cancer in particular has multiplied many 
times. This period includes the entire era of 
aseptic surgery, the first successful gastric 
resection for cancer by Billroth, the dis- 
covery of roentgen rays and radium and the 
application of these physical agents in the 
treatment of cancer and the introduction by 
Cannon of the opaque meal as a means of 
radiographic and fluoroscopic study of 
the contours and motor function of the 
stomach. 

As marvelous as these accomplishments 
have been, the medical profession has no 
cause for satisfaction in surveying the 
present curability of gastric cancer. Al- 
though gastric cancer contributes 35 per 
cent of all cancer deaths, scarcely more 
than 2 per cent of these patients are sal- 
vaged by early and appropriate treatment. 
The insidious onset of the disease, the lack 


of specific diagnostic signs and symptoms 
and the general prevalence of chronic 
indigestion in persons of middle age account 
in part for the fact that most gastric 
cancers are inoperable at the time the 
diagnosis is established. There are, more- 
over, numerous cases which must be classi- 
fied as inoperable at the time the patient 
experiences the first symptom of the dis- 
ease. Studies on the etiology of gastric 
cancer have been provocative and con- 
troversial, but we are still at a loss to 
define the precancerous state or describe 
the prodromal symptoms. Explanations are 
still lacking to account for certain racia! 
immunities or susceptibilities to gastric 
cancer. The technic of surgical resection 
has reached a high standard of excellence 
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but the general surgical profession through- 
out the country is not universally compe- 
tent in dealing with cancer of this location. 

The present symposium attempts to 
summarize certain salient features about 
the incidence, etiology, symptomatology, 
diagnosis, treatment and prognosis 0: 
gastric cancer. 


196 


Fi 
3 


the most important item in cancer 

mortality among males, being re- 
sponsible for about one-third of all the 
annual male cancer deaths. More than 
three times as many deaths are charged to 
cancer of the stomach as to either cancer 
of the liver and gall bladder or of the buccal 
cavity, the sites next in order of importance 
in males. Among females the deaths 
actually charged to gastric cancer are 
exceeded by the number ascribed to cancer 
of the uterus. Cancers of the stomach, 
like other internal cancers, are much 
under-reported, but were all the facts 
available, cancer of the stomach would be 
found to be the leading site of cancer in 
this sex, also. One-fifth of all female cancer 
deaths are found in this classification. 
For 1932 the recorded total deaths from 
cancer of the stomach in the Continental 
United States was 16,000 for males and 
about 11,000 for females. Thus approxi- 
mately 27,000 annual deaths in the popula- 
tion of the United States are from gastric 
cancer. On the basis of these figures, the 
crude death rate from gastric cancer 
in the general population of the United 
States is now about 21.6 per 100,000 of 
population. 

I should tell you at once what is in- 
cluded in this group of deaths from gastric 
cancer. In general, I shall use this term 
to apply to all forms of malignant neo- 
plasms of the stomach, including the 
cardiac orifice and the pylorus. It is regret- 
able that duodenal cancers are also in- 
cluded but not much harm is done because 
the deaths from cancer of the duodenum 
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account for only one per cent of the total 
among males, and for about 2 per cent 
among females. We can safely disregard 
their inclusion in our discussion. 

At this point, your attention is called 
to the fact that I am presenting the number 
of deaths from gastric cancer as though 
they were synonymous with the incidence 
of this disease. However, incidence and 
mortality are not the same. The difficulty 
in our situation is that we know very little 
about the number of cases of cancer of 
any site. In a large number of our States 
the disease is still not reportable by law. 
The difficulties attending the diagnosis 
of internal cancers under the current 
conditions of average medical practice 
are so great that any compilation of 
registered cases would grossly understate 
the problem and create a false impression 
of the importance of the disease. We are, 
therefore, compelled to fall back upon the 
number of deaths reported. In view of the 
acknowledged hopelessness of cure in all 
but the very few gastric cancers that are 
diagnosed and successfully treated in the 
earliest stage of the disease, the mortality 
and the morbidity figures for this form of 
cancer, should very nearly coincide. Nearly 
all cases of gastric cancer result in death 
within a short time after diagnosis and for 
that reason we can use the mortality 
figures as a good indication of what the 
figures of incidence would be like if we had 
them. Of course, as more cancer cures are 
effected and as the duration of life of the 
cancer patient is extended, the disparity 
between the number of deaths and the 
number of cases will become greater. Per- 


* Read at a Round Table Conference on Cancer at the Fiftieth Anniversary of the Memorial Hospital, May 25, 
1934- 


197 


a 
ris 
> 


haps before that happens, we shall have 
set up all over the country adequate 
machinery for the registration of cases of 
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cancer according to the various organs or 
parts and we shall then have morbidity 
figures to supplement those of mortality. 
It is hardly necessary to tell you that 
the mortality figures already quoted for 
cancer of the stomach are not all they 
should be, even as statements of cause 
of death. They are the best figures we 
have for the country as a whole but they 
are subject to serious error. Gastric cancer, 
like other internal cancers, is frequently 
not diagnosed and hence not reported as 
the cause of death. The number of deaths 
attributed to this disease is therefore in- 
complete. It is only in a relatively small 
proportion of cases that the statement of 
cause of death is based on autopsy. More 
recently, a larger proportion of cases are 
diagnosed on the basis of operative pro- 
cedure. In many instances, the statement 
of the cause of death is a medical judgment 
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unsubstantiated either by operation or 
by autopsy and it is in these cases that a 
sizeable error enters. This error varies, of 


eo 


100,000 


AGE PERIODS 
CHART I. 


course, in various parts of the country. 
It is large where the level of medical 
practice is low; it is less important in 
large centers of population where there 
are good hospital facilities. 

While I realize the uncertain character 
of much of our statistical material on 
cancer, I for one do not go as far as 
Dr. Wells of Chicago, who is inclined to 
regard the mortality statistics of cancer by 
organs or parts as practically worthless. 
I consider that an unnecessary exagger®- 
tion which has done much harm in puttin: 
a damper on the utilization of much goo« 
material. The fact is, as Wells has abi» 
shown, that the error in cancer cases resuli- 
ing from diagnosing cancer when it did nv 
exist is a relatively small one, probab!: 
under 10 per cent; the real error is large: 
one of omission. Possibly as many as on-- 
third of the deaths actually due to cancer 
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of the stomach are ascribed to other 
causes. The figures already quoted are, 
therefore, minimal and it may be necessary 
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report that in the five years 1924 to 1929, 
while the number of cancer deaths in- 
creased 13.6 per cent, the hospital ad- 
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to increase them by one-half in order to 
get a true picture of the mortality situation. 
In keeping with this finding, it is my 
judgment that instead of 27,000, the 
annual number of deaths from cancer of 
the stomach and duodenum in the country 
at large is now more likely to be close to 
40,000, or about as many as from broncho- 
pneumonia, or coronary disease, including 
angina pectoris. 

‘t should also be noted that the statisti- 
cal picture is constantly improving. In- 
creasing numbers of cancer patients are 
coming to hospitals where the chances of 
a correct diagnosis are much better than 
In the average private practice. For 
Massachusetts, Bigelow and Lombard* 


* Bigelow, G. H. and Lombard, H. L. Cancer and 
Other Chronic Diseases in Massachusetts. Houghton, 
Mifllin Company, Boston, 1933. pp. 303 and 304. 


missions for cancer rose 33.9 per cent. 
For cancer of the upper digestive system 
(esophagus, stomach, liver and gall blad- 
der), hospital admissions were equivalent 
to 45 per cent of the average number of 
deaths in these years. What is happening 
in Massachusetts is occurring in other 
areas of the country. In addition, more 
fatal cases are coming to autopsy. In 
any case, the available figures on mortality 
covering a period of seventeen years, can 
serve a very useful purpose by orienting 
us to the trends of the various types of 
cancer in the two sexes, in the two principal 
races, and at various ages of life. Such 
errors as are known to exist can be taken 
care of more or less satisfactorily. I am 
convinced that very important lessons to 
the students of cancer can be developed 
through the skillful reading of the 
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facts that are now available on cancer 
mortality. 

I now propose to analyze the mortality 
figures for cancer of the stomach in recent 
years. For this purpose, I shall not utilize 
the material for the population of the 
United States, but rather the extensive 
experience of the Industrial policyholders 
of the Metropolitan Life Insurance Com- 
pany. The reason for this is that the fig- 
ures for the United States for earlier years 
are not limited to stomach cancers but 
include the deaths from cancer of the liver 
as well. In the Metropolitan experience, 
on the other hand, the facts for cancer 
of the stomach are available for the seven- 
teen-year period from 1917 to date, and 
these we shall now present. I should also 
say that the experience for this large 
group of insured persons is in all essential 
respects parallel to that of the general 
population except that it is limited to ages 
1 to 74. I give you these figures for the 
insured with the very strong conviction 
that they show essentially what has been 
happening in this disease in the general 
population of the country as well. 


TABLE 1 
GASTRIC CANCER—MORTALITY EXPERIENCE, AGES I TO 74 
YEARS METROPOLITAN LIFE INSURANCE COMPANY, 
INDUSTRIAL DEPARTMENT I9QI7 TO 1933 


| 
PER PER AVER- 
| CENT OF) AGE 
Coror; Sex | per | ANNUAL 
D | ToTaL 
EATHS Cancer| DEATH 
EATHS 
Deatus| Rate* 
Total persons..... 40,573| 1.7 20.8 15.5 
White males...) 16,573 | 1.9 28.5 16.2 
White females..| 19,252 | 1.9 17.0 15.1 
Colored males..| 2,296 | 1.1 | 34.9 15.8 
Colored females | 2,452 | 1.0 | 14.4 14.3 


* Crude rates per 100,000. 


In the years 1917 to 1933 inclusive there 
was a total of 40,573 deaths from gastric 
cancer among these insured lives. ‘These 
deaths occurred among an annual average 
of fifteen million policyholders over this 
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period. The average annual crude death 
rate was, therefore, 15.5 per 100,000 ex- 
posed. The gastric cancers constituted 
20.8 per cent of all cancer deaths, the figures 
being much higher among the males than 
among the females. These basic relation- 
ships are presented in Table 1. 

As is true of the disease in general, deaths 
from gastric cancer are largely concentrated 
at the later ages of life. It is necessary, 
therefore, to study the facts by age and to 
do so for each sex and color separately. As 
is apparent from Table 1 and Chart 1, 
upon which it is based, there are very few 
deaths under age twenty-five. At ages 
twenty-five to thirty-four, the rates are 
still low, averaging less than 2 per 100,000 
per annum. It is only after the age of thirty- 
five that the death rate from this disease 
has any real meaning. At forty-five to 
fifty-four years, the rates are already fairly 
high. Thus, among white males the average 
death rate over this entire period of seven- 
teen years was 46.7 per 100,000, as con- 
trasted with 30.6 per 100,000 among white 
females. The death rate almost trebles in 
the next age period. Among white males it 
iS 132.7 per 100,000; among white females, 
85.2 per 100,000. In the next age period, 
that is, sixty-five to seventy-four, the rate 
almost doubles among white males and 
more than doubles among white females. 
The interesting points in this table are (1), 
the rates rise with advancing age and, (2), 
are much higher among the males than 
among the females, being, in fact, from a 
third to a half higher in the white race. 
As we shall see later, there is evidence that 
this excess among males is increasing 
because of the decline in the gastric cancer 
death rate among the females. In fact, in 
the five years from 1929 to 1933, the 1 . 
death rate from gastric cancer aver;! 
55 per cent higher than that among “alt ies. 
On the whole and for each sex separa‘cly, 
the rates are considerably higher for the 
whites than for the colored. There a‘ 4 
few exceptions, but they are of a mi 10r 
order and do not seriously impair the 
validity of this statement. 
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TABLE 
GASTRIC CANCER AVERAGE ANNUAL DEATHRATES PER 
100,000 AND THE RATIO OF MALE TO FEMALE 
MORTALITY METROPOLITAN LIFE INSURANCE 
COMPANY, INDUSTRIAL DEPARTMENT 
TO 1933 


AVERAGE ANNUAL 
DEATHRATES PERCENTAGE: 
MALE oF FE- 


MALE RATE 


AGE 


COLORED 
PERIOD 


WHITE 


1 to 74*. 
45 to 74*. 


22.4 
109.7 


25 to 34.. 1.5 
35 to 44..| 10.8 
45 to 54..| 46.7 
55 to 64. .| 132.7 
65 to 74. .| 237.8 


* Standardized. 


The next point to consider is the trend 
of the cancer death rate during this seven- 
teen-year period. A good deal has been 
written in recent years about the trend of 
the cancer death rate, the figures in most 
series showing a sizeable rise in the rate 
during the last two or three decades. The 
crude Metropolitan data for cancer of the 
stomach show much the same situation. 
The most striking rise is presented by the 
colored males whose crude death rate from 
gastric cancer was reported to be 9.6 per 
100,000 In 1917 and 20.6 per 100,000 in 
1933. In the other groups, with the excep- 
tion of white females, the figures are some- 
what higher toward the end of the period 
than at the beginning, but the differences 
are not very marked. The fact is, however, 
that the crude figures of annual mortality 
are frequently not comparable over a series 
of years, even when we limit ourselves to 
one of the color and sex groups. This 
difficulty arises from the fact that during 
this period the age composition of the 
Insured and more particularly of the general 
population has not remained constant. 

he average age has risen and as we have 
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seen, it is at the older ages that the cancer 
death rate reaches its highest proportions. 
It is necessary, therefore, in order to get a 
true measure of the trend of cancer death 
rates to eliminate the influence of the 
rising average age. 

There are two ways to meet this problem. 
The first is to consider separately the death 
rate in each one of the particular age 
periods and to see what the trend has been. 
This method of treatment practically elimi- 
nates the effect of advancing age. The 
second method is to combine the age 
periods in such a way as to keep the age 
distribution constant during the entire 
period. This is what is meant by standard- 
izing the material for age. That likewise 
eliminates the effects of different age dis- 
tributions of the various color-sex groups. 
Chart 11 shows the specific death rates 
among white persons over the seventeen 
years in each of the more important age 
periods as well as standardized death rates 
for the entire range of ages and for the 
broad age period forty-five to seventy-four 
years. 

The rates vary from year to year but, 
generally show fairly definite trends over 
the entire period. Among white males, the 
rate has been definitely downward for the 
age periods, twenty-five to thirty-four and 
thirty-five to forty-four. At ages forty-five 
to fifty-four, and at fifty-five to sixty-four, 
there has been virtually no change, al- 
though the trend in the last six or seven 
years has also been clearly downward. It 
is only in the highest age period of our 
experience, sixty-five to seventy-four, that 
there is an apparent tendency toward 
increase in the death rate from gastric 
cancer. If we take the entire lifespan of our 
experience, that is from ages one to seventy- 
four, inclusive, there is an average annual 
increase of 0.1 per cent per annum, which 
is of no significance. If we concentrate on 
the age period forty-five to seventy-four, 
there is a slight average annual increase of 
0.3 per cent, which also has no particular 
significance. We may say then that it is 
only at the most advanced ages of life, 


F F Col 

Male | “© | Male| “© | White 
male male ored ae 3 
# 
15.7, 16.2) 13.5) 143] 120 
75.9| 76.2} 61.2) 145 | 125 
| 
1.8) 2.5 72 

| 7.8] 10.7 11.2) 138 96 ec 

| 30.6) 40.5 31.2) 152| 130 
85.2) 87.7 71.1 156 123 

181.1) 151.8) 123.9) 131 | 122 


in this sex at least, that there is some indica- 
tion of a rising death rate. 

Among white females, the situation at 
every age is better than that observed 
among the males. In this sex, the declines 
are more pronounced up to the age of 
sixty-five and in the last age period, sixty- 
five to seventy-four, the rate has been 
virtually stationary. There is no indication 
whatever of a rising mortality from gastric 
cancer among white females. In fact, in 
this sex, with the exception noted, the 
trend has been really definitely downward 
for each of the individual age periods of 
life and also in the combined ages on the 
standardized basis. For all ages combined, 
one to seventy-four years, the standardized 
death rate from gastric cancer declined on 
the average of 1.4 per cent per annum 
during these seventeen years. 

There is little to be gained from an 
analysis of the comparable facts for the 
colored race. An already difficult problem 
is further complicated by the facts of 
migration during the last two decades, a 
factor that has undoubtedly resulted in 
much improved medical service for the 
colored people. Yet, it is of some interest 
to find that colored females show much 
the same picture of improvement in the 
mortality as is presented by the white 
females. Among colored males, a sizeable 
increase in the death rate from gastric 
cancer appears but this statement is 
subject to many reservations as to its 
significance. 

For purpose of reference, I present 
Table 111 which shows the standardized 
death rates for each one of the color and 
sex groups upon which the corresponding 
lines in the second chart have been 
based. 

While I have not been able to adhere 
strictly to the terms of the title assigned 
to me, I have presented what I believe to 
be the most reliable data available indicat- 
ing the incidence of gastric cancer. From 
these data, the following inferences may 
be warranted :— 

1. In the United States, the stomach 
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TABLE II 
GASTRIC CANCER STANDARDIZED DEATH RATES PER 
100,000 METROPOLITAN LIFE INSURANCE COMPANY. 
INDUSTRIAL DEPARTMENT, 1917 TO 1933 


WHITE CoLorep 
Y Tora 
EARS P 
ERSONS Fe- Fe 
Males Males| 
males male 
Ages 1 to 74 Years 
| 
1933 17.3 22.3} 12.9) 17.9) 13.3 
1932 17.7 21.8) 14.1) 19.6) 12.9 
1931 17.4 21.9) 13.8) 17.4) 11.6 
1930 17.3 21.4) 14.2) 15.9) 10.9 
1929 18.5 22.2) 15.7| 18.0) 13.8 
1928 18.9 23.4) 15.0) 18.2) 15.0 
1927 19.5 23.5| 16.4) 18.9) 14.6 
1926 19.7 24.0} 16.2) 18.0 15.3 
1925 19.4 23.5| 16.4) 15.0) 16.1 
1924 19.1 23.4) 15.8) 16.7) 12.3 
1923 19.3 22.9} 16.7| 17.5) 13.3 
1922 18.7 22.8) 15.7) 15.3) 14.2 
1921 18.7 22.2} 16.2) 15.1] 12.7 
1920 18.6 21.9} 16.5) 15.4) 12.0 
1919 18.3 21.4; 16.3) 13.3) 13.0 
1918 18.0 19.9, 16.9) 12.5 13.9 
1917 19.7 23.0) 17.7) 11.2) 15.3 
Average annual 
change (per | 
cent)........ —0.4 +o.1| —1.4| +2.3/-—0.4 
Ages 45 to 74 Years 
1933 84.7 111.1} 62.8) 83.7, 62.9 
1932 85.9 106.7; 68.6 96.4) 60.6 
1931 85.1 107.0} 68.1) 83.9) 51.7 
1930 84.9 106.1} 69.2) 72.6) 51.2 
1929 90.5 | 108.4] 77.0) 85.4) 60.6 
1928 g1.0 113.6) 73.1) 83.1) 67.7 
1927 95.3 115.6} 79.4) 91.3) 67.7 
1926 95.4 117.5| 78.2) 85.7) 70-4 
1925 04.6 | 115.1| 79.2) 70.5 70.9 
1924 93-4 | 116.0; 77.2| 75.6) 54-1 
1923 92.4 | 110.3) 79.5} 83.1) 58.8 
1922 91.6 | 112.6} 75.8) 71.9) 67-5 
1921 g1.2 | 109.4 78.9} 69.4 
1920 89.8 | 105.4) 79.7] 73-2] 
1919 88.4 | 103.3) 78.9) 61.2) 
1918 86.2 96.0} 81.4) 55.1) 55.3 
1917 93-9 | 110.6} 83.7) 55-3) 
Average annual 
change (per 
—0.3 +o0.3) —1.3 03 


is the principal site of fatal cancer among 
white males and also very probably among 
white females. 
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2. The incidence of gastric cancer is 
approximately 50 per cent greater among 
white males than among white females. 

3. Among white females, the death 
rate from gastric cancer and, by inference, 
the incidence of gastric cancer, appears 
to be decreasing at a rate greater than can 
be attributed to chance alone. Among 
males, the death rate has shown a slight 
tendency to increase but this is statisti- 
cally significant only at the older ages 
of life. 

The evidence of Cabot, Wells and others, 
forces us to admit that our data on gastric 
cancer are probably still far from complete 
because of diagnostic difficulties. However, 
there are indications that the complete- 
ness and accuracy of our mortality statis- 
tics are increasing constantly, due to the 
improvement and extension of x-ray facili- 
ties, the increase in hospitalization, and 
the general advance in medical knowledge, 
particularly of internal cancer. When, in 
spite of all the factors that are tending to 
increase the number of deaths assigned 
to gastric cancer, we find a downward 
trend in the death rate, or even occasionally 
an upward trend that is not particularly 
significant, there is a strong presumption 
that the incidence of the disease is not 
increasing. 

In closing, may I urge the leaders in 
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the cancer field, and through them the 
medical profession generally, to cooperate 
with vital statisticians in their efforts to 
improve the accuracy of the diagnoses 
on death certificates? Only in this way 
will the statisticians be assured that their 
material is worthy of statistical analysis. 
Certain rules of practice are necessary. 
It would be very helpful, for example, 
if the medical profession would assign the 
death in cancer cases to the organ of the 
primary lesion and not to that of the final 
involvement. However, if all the facts 
are given, classification can be made in 
accordance with international statistical 
practice. While this situation is improving, 
it is still true that an appreciable number 
of cases are incorrectly assigned to the 
vital organ which is last involved and not 
to the site of the initial lesion. I would 
also reiterate the hope that the diagnosis 
of cancer, especially of the internal organs, 
shall be based on the results of autopsy. 
Where that is not possible, the death 
certificate should at least indicate whether 
the diagnosis was based on the observations 
made at operation or as the result of a 
biopsy. If this practice were general, it 
would remove much of the uncertainty 
that now prevails regarding the reliability 
of the diagnosis of cancer on death 
certificates. 


Whe 


N accurate knowledge of the begin- 
nings of gastric cancer would direct 
the search for the early curable 

stages of the disease, probably throw light 
on the causation, and explain many of the 
clinical peculiarities. 

The most important contribution on this 
subject is that of Versé, from Marchand’s 
laboratory, (Arbeit, p. Instit. Leipsig, 
1908, 5, 1.) 

Among 10,000 autopsies Versé encoun- 
tered 12 earlyg astric cancers, unsuspected 
during life. They were usually small, 0.5 to 
5 cms. in diameter, circumscribed, slightly 
elevated, sometimes eroded, infected, in- 
filtrated with leucocytes, and all were 
adenocarcinomas. In several cases there 
was general atrophic or hyperplastic gas- 
tritis, and a history of alcoholism. It is thus 
apparent that gastric cancer often begins 
as a localized overgrowth affecting prima- 
rily previously normal cells which show 
atypical overnutrition and overgrowth, 
and that infection, erosion and ulceration 
may supervene very early. 

I have seen three such cases at autopsy 
which presented the above structure. 
Rather different was the condition in a 
remarkable case of which I have seen only 
one example. 

The antral mucosa was the seat of a 
focal hyperplastic gastritis affecting much 
of this region. The glands were moderately 
enlarged and the lining cells hyperchro- 
matic. At many points over this area there 
were erosions of slightly elevated patches, 
and here the glands were distinctly atypi- 
cal, hyperplastic, and beginning to invade 
through the muscularis mucosae. This was 
an early superficial adenocarcinoma arising 
at multiple points over a rather wide area 
of hyperplastic gastritis. If this condition 
had progressed, it would probably have 
resulted in a large region of superficial 
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erosion with gradual extension of the 
disease through all coats of the stomach. 
I suspect that this is the mode of origin 
of many of the superfical erosive carcinomas 
of the pyloric antrum in which there is no 
localized tumor or ulcer, but only diffuse 
erosion of the mucosa and infiltration of 
the submucosa. It is a nice question over 
which to ponder:—what can be the cause 
of such a peculiar atypical hyperplastic 
gastritis? It is not the usual chronic hyper- 
trophic form of gastritis, with greatly 
enlarged glands and increased stroma, but 
one which is highly atypical from the first 
and runs rapidly into cancer. It suggests 
the local action of some strongly canceri- 
genic irritant. I have seen the same type of 
hyperplastic glandular inflammation in the 
rectum which was the seat of carcinoma. 

The early literature on gastric cancer 
shows that the development of adeno- 
carcinoma from multiple foci has frequently 
been observed, especially by Waldeyer and 
by Hauser, usually fron rather well defined 
areas with full developed but small adeno- 
carcinomas, separated by normal mucosa. 
The case which I have described showed 
diffuse atypical changes over the entire al- 
fected region, without any normal mucosa. 

Both these processes, especially the 
latter, probably lead in later stages to the 
wide superficial ulcerating adenocarcino- 
mas occasionally encountered. 

Some other ways are known in which 
superficial erosive carcinomas begin. There 
is a group of cases in which the superficia: 
epithelium and that of the ducts remains 
intact, but the tubular gland fundi brea! 
up and the malignant epithelial cell: 
infiltrate widely over the mucosa. I hav« 
pictured two such cases in Neoplastic 
Diseases. The early result is a superficia: 
eroding carcinoma without tumor forma- 
tion or excavation What the later stages 


* Read at a Round Table Conference on Cancer at the Fiftieth Anniversary of the Memorial Hospital, May 25, 1934- 
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may be I do not know. Hayem* has 
described the development of a diffuse 
scirrhus or fibrous carcinoma in a case of 
diffuse parenchymatous gastritis in which 
the peptic glands seemed to break down 
and the granular acidophile peptic cells 
spread through the stroma giving origin to 
the cancer. I have seen one early eroding 
cancer which recalled this description. 

From the morphology of these early 
eroding superfical carcinomas one may 
draw certain conclusions of practical inter- 
est. When the superficial lining cells remain 
intact one can hardly assume that the 
process results from the action of super- 
ficial irritants. It must arise from factors 
affecting the tubular portions of the glands 
exclusively and be referred to some other 
much more subtle and probably intrinsic 
factors. 

Since a large proportion of the gastric 
cancers are superficial and merely erosive 
in their early stages they will probably 
not be revealed to the radiologist by any 
definite tumefaction or by any filling 
defect, but must be found, if at all, by 
some other criterion. It may be suggested 
that these early criteria probably take the 
form of obliteration of the rugae or fixation 
of the mucosa. 

Congenital or acquired structural ab- 
normalities give rise to a small proportion 
of gastric cancers. Heterotopias of intes- 
tinal mucosa are frequently found in the 
pyloric region and some authors have 
traced ulcers and cancers to this origin. 
Pancreatic islands have been found in the 
stomach wall and these must be considered 
as rare sources of peculiar types of car- 
cinoma. Misplaced islands of gastric glands 
may be found in the stomach wall. Re- 
ceatly Pack discovered almost by accident, 
by a thorough, very minute inspection of 
x-ray plates taken by Dr. Hauser, and 
removed a small fully malignant small cell 
acenocarcinomatous nodule deep in the 
su mucosa of an otherwise normal stomach. 

Carcinoma arising in the ordinary type 
of chronic hypertrophic gastritis seems to 
be rare, although Konjetzny frequently 
finds gland heterotopia. In the polypoid 
form of chronic gastritis single or multiple 
* Hayem, G. Bull. soc. anat. 1905, 80, 640. 
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carcinomas are frequent, and the natural 
termination of this disease in the stomach, 
as in the colon, is death from cancer. 
Solitary polypoid adenomas and low grade 
adenocarcinomas give rise to the very 
characteristic bulky malignant tumors of 
the stomach which give unexpectedly good 
results from resection. Their detection in 
the early stages is readily accomplished. 

These observations on early gastric 
cancer have a bearing on the subject of 
ulcero-cancer. It appears that adenocarci- 
nomas tend to ulcerate at a very early 
stage. That they may be almost completely 
excavated by digestion and infection has 
frequently been observed. Thallheimer* 
has shown that the excavation may be 
complete leaving no trace of the original 
carcinoma. I have recently observed a case 
dying from secondary gastric carcinoma of 
the liver, recognized by the characteristic 
mucus cells with signet ring nuclei, in 
which the only source of the cancer seemed 
to be a pyloric ulcer which had been 
completely excavated from all traces of 
cancer, I have repeatedly seen the original 
cancer reduced to a narrow ring of tumor 
tissue lying just beneath the overhanging 
edge of the ulcer. Therefore, the presence 
of islands of cancer in the edges of an ulcer 
is no indication that the cancer is the sequel 
of the ulcer. 

The occurrence of multiple areas of 
early cancer in a localized area also com- 
plicates the interpretation of cancerous 
ulcers. If an adenocarcinoma extends 
laterally by ulceration then it may en- 
counter in its advance a second or third 
focus of primary carcinoma. In segments 
of the ulcer will then be found points of 
carcinoma, developing through gradual 
transformation of the glands on the edge 
of the ulcer, but these secondary cancers 
will have had nothing to do with the original 
cancer or ulcer. They are all primary 
independent cancers. 

These considerations relating to the 
excavation of early adenocarcinoma and of 
the occurrence of multiple primary foci 
of carcinoma, seem not to have been fully 
evaluated by those who favor the frequent 
development of cancer on ulcer. 

*Ann. Surg., 67, 215, 1918. 
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GASTRIC CANCER: CORRELATION OF 


ROENTGENOLOGICAL AND PATHOLOGICAL 


ARIOUS types of gastric cancer 
give different roentgenological find- 
ings because of their various gross 
morphological characteristics. 

Our early attempts to fit roentgenological 
findings into one of the many pathological 
classifications were, I believe, recognized by 
Ewing. The wide variation of these classifi- 
cations, the ambiguity of the terms em- 
ployed, and the complexity of the classifica- 
tions resulting from the endeavor to com- 
bine both gross and microscopical findings, 
discouraged me in these early attempts. 
You may refer to textbooks for these many 
pathological classifications. Even quota- 
tions from these, in contradiction with each 
other, might seem to reflect discredit on 
their compilers, which is not my intention. 

Gross morphology alone has not been 
considered sufficiently accurate criteria for 
pathological classifications. Microscopical 
criteria alone, as suggested by Kauffman, 
seem to be unsatisfactory, because differ- 
ent pathologists, or at least different 
schools of pathology, classify lesions differ- 
ently on the same microscopical sections. 
On the same section of the commoner 
varieties of cancer, different pathologists 
will designate the lesion by various names 
or terms, and, in the border-line cases, 
there is little or no unanimity of opinion 
as to the type of cancer, or even as to 
whether the lesion is carcinoma, sarcoma, 
or granuloma. There is a surprising di- 
vergence of opinion as to whether a lesion 
is malignant or benign. Furthermore, a 
classification based on a combination of 
gross and microscopical findings is not 
practical for clinical use, firstly because 
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of the complexity of combining the two, and 
secondly because the classification cannot 
be made until after death, or at least until 
after operation. Therefore it offers no aid 
in the solution of the problem of indica- 
tions for surgical or medical treatment. 

Purdy Stout’s extremely simple classifi- 
cation (namely, the division of cancers 
into fungating and infiltrating types, in a 
paper presented at the New York Academy 
of Medicine in May, 1934), stimulated me 
again to attempt an x-ray classification 
based on gross morphology as observed in 
the living functioning stomach. 

The roentgenological findings of gastric 
cancer as revealed by serial roentgenog- 
raphy (multiple films in rapid succession 
in the same direction) are not based solely 
on the so-called ‘“‘filling defects” caused 
by the projection of the growth into the 
lumen of the stomach, a condition that 
would constitute true gross morphology 
of the inner surface of the stomach. But, 
by serial roentgenography one can also 
show the absence of or abnormal peristalsis 
due to lack of pliability of the gastric wall 
caused by the infiltration of the submucosa 
by cancer cells without growth of the can- 
cer into the lumen. 

Gastric peristalsis is the function of the 
muscularis mucosa and not of the regular 
muscular coat, as it has been general!: 
assumed. A few cancer cells only, in th: 
superficial portion of the submucosa fixe: 
to the muscularis mucosa, will interfer: 
with the function of this muscle to suc’ 
an extent as to cause a limp in gastr: 
peristalsis. This finding is most marked » 
serial roentgenograms, and especially whe: 


* Read at a Round Table Conference on Cancer at the Fiftieth Anniversary of the Memorial Hospital, May + 
1934. 
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reproduced cinematographically. Roent- 
genological findings thus observed may 
be very marked in a case having such a 
slight mucosal lesion that, although the 
cut surface and the inside of the specimen 
have been carefully examined with the 
question of malignancy in mind, the cancer 
is not recognized even by a competent 
pathologist. 

In the vast majority of cases presenting 
themselves for roentgenological examina- 
tion, there is little or no difficulty in 
making a positive or negative diagnosis 
of gastric cancer on the x-ray findings. 
In these cases the diagnosis is as easy as 
and more accurate than the diagnosis of 
fracture. The pathological reports usually 
prove that “‘the roentgenological diagnosis 
is correct,” and apparently this is all that 
could be desired. However when the patho- 
logical report proves that the x-ray diag- 
nosis is wrong, that is another matter, and, 
although not the subject of this communi- 
cation, it is, nevertheless, a mighty interest- 
ing one. In other cases the roentgenologist 
has difficulty in differentiating carcin- 
oma from some other malignant or non- 
malignant neoplasm, and the pathologists 
have equal or even greater difficulty in 
making such a differential diagnosis. We 
have ample proof of this for seven or eight 
sections have been submitted to a large 
group of representative pathologists and 
there is no unanimity in their opinions 
either as to malignancy or type of lesion, 
and in perhaps the most important case 
the twenty-four pathologists were equally 
divided. Twelve thought the case malig- 
nant and twelve considered it benign. 

An attempt should be made to establish 
a definite negative or positive roent- 
genological diagnosis of gastric cancer 
In ¢very case examined, giving a descrip- 
tion of its morphological characteristics, 
namely, the size and extent of the growth, 
its location in the stomach, whether it 
protrudes abruptly into the lumen of the 
stomach, or whether it is an unprotruding, 
infiltrative type of lesion. In the fungatory 


or protruding type of lesion with no inva-: 


sion of the gastric wall adjacent to the 
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tumor-mass, gastric peristalsis is unob- 
structed until it reaches the growth. 
Whereas, in the infiltrative type of lesion, 


Cc, cap; P, peristalsis; 
ICN, indentations of carcinomatous nodules; cc, 
conical area of constriction; L1, line of invasion. 


Fic. 1. Extensive carcinoma.* 


the cells invade the submucosa and inter- 
fere with gastric peristalsis for a con- 
siderable distance from the main portion 
of the lesion. A relatively few cancer cells 
in this region definitely interefere with 
gastric peristalsis. This interference is 
marked because gastric peristalsis is the 
function of the rather delicate muscularis 
mucosa and not the regular muscular coat, 
as has already been mentioned. This lack 
of pliability, in reality, is a pathological 
characteristic observed roentgenologically 
in the living, functioning stomach; there- 
fore, it becomes of paramount clinical 
significance, because it is observable be- 
fore, instead of after, operation or autopsy. 
Such roentgenological findings as these 
should be used to determine whether a 
lesion is sufficiently limited to the pyloric 
region or possibly to the corpus, to permit 
surgical cure or alleviation, or whether it 
involves the body of the stomach, cardia 
or fornix, where surgery is difficult or 


* This identical half-tone was used by the author to 
illustrate typical findings of gastric carcinoma in the 
“Journal of the American Medical Association,” 
November 30, 1912. The uninvolved cap, peristalsis 
ceasing at the line of invasion, indentations of car- 
cinomatous nodules, conical area of constriction, and 
the line of invasion on the greater curvature described 
at that time leave nothing to be added more than two 
decades later. 
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impossible. While the location and extent 
of a cancer is important in deciding whether 
surgical procedure either for cure or 
palliation is indicated, it must be remem- 
bered that a very extensive fungatory 
growth, even one involving the body or 
corpus, offers a far better chance for 
surgical cure or palliation than a much 
smaller growth of the infiltrative type, 
involving only a limited region of the 
pylorus. The roentgenological findings dis- 
cussed in hearty cooperation with the 
surgeon should be used in determining 
not only whether operation is indicated, 
but the special type of operation best 
adapted to each particular case. A full 
recognition on the part of the surgeon of 
the region of the stomach involved, the 
extent of the lesion, and whether it is a 
fungating or infiltrative type, may lead 
him to abandon the type of operation he 
usually employs and to perform one 
peculiarly adapted to the particular case 
under consideration. 

Roentgenological findings can be utilized 
in compiling a practical clinicopathological 
classification that may guide one in deter- 
mining the line of treatment and in the 
solution of other cancer problems. This 
classification is based on four roentgeno- 
pathological characteristics: 


a. antral, or py- 
loric 


(1) Regional character- b. corporeal, or 


istics 
(How far from the), Gite, 
pylorus is the proxi- \ h- 
mal line of inva- 
sion?) d Pi i i 
. fundic, or in- 
volving 


(2) Obstructive charac- 
teristics 
(Does the growth 
itself protrude suf- Je. obstructive 
ficiently farintothe(f. non- 
lumen of the stom-]} obstructive 
ach interfere 
with the passage 
of food?) 
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(3) Infiltrative charac- 
teristics 
(Is the line of in- 
vasion sharply de- }g. infiltrative 
fined at the periph-(h. non- 
ery of the tumor-]) _ infiltrative 
mass or does it 
taper off gradu- 
ally?) 
(4) Protruding charac- 
teristics 
(Does the lesion 
grow abruptly into 
the lumen of the Ji. protruding 
stomach? What are(j. non- 
the surface charac-} protruding 
teristics of the pro- 
trusion—are they 
smooth or rough 
and cauliflower?) 


All of these roentgenological findings are 
practically identical with the gross pa- 
thology. The tumor-mass may project into 
the “fluid cast” of barium, causing an 
indentation just as constant as one’s finger 
prints in a ball of putty, even to the whorls. 
The infiltrative growth may render the 
normally pliable gastric wall stiff, obstruct- 
ing or preventing peristalsis further from 
the growth than the mucosal involvement 
indicates. 

The correlation of roentgenological find- 
ings with the morphology of the lesion, as 
observed in the gross pathological specimen 
(prepared in a special manner so as to 
leave it undistorted by the fixing solutions) 
is the theme of this article. A further 
correlation of the gross pathology of the 
specially prepared specimen with large 
microscopical sections is the next sicp 
toward the final correlation of the micro- 
scopical findings observed in a small, local 
region of the lesion with the roentgenole ‘I 
cal findings in the same region as obser: 
in the living functioning stomach. Anot.:<r 
point of correlation between the patholozy 
in the living subject, as observed roentge"0- 
logically, and the high-powered micro- 
scopical observation, is the manner '1 
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which carcinoma, even of the infiltrative 
type, ends abruptly at the distal base of 
the pyloric valve at the very point where 
the muscularis mucosa and submucosa 
terminate. (Figure 27.) The most distal 
or abnormal carcinomatous cells and the 
end of the muscularis mucosa and sub- 
mucosa are usually observed within a 
single high-powered microscopical field. 
Consequently, carcinomatous or other ma- 
lignant lesions of the pyloric end of the 
stomach as observed roentgenologically 
show a relatively normal cap. This finding 
is so striking that it might possibly be a 
key to the long-locked door of the etiology 
of cancer. In contradistinction to this, non- 
malignant inflammatory lesions involving 
the pyloric region have a definite tendency 
to transgress the pyloric valve and extend 
across to involve the cap, and visa versa. 

A special study of malignant and non- 
malignant lesions in this region is of para- 
mount importance at this time, because of 
the oft-quoted statement of George Holmes, 
“that all organic lesions involving the 
pylorus within one inch or so of the pyloric 
valve should be considered malignant 
until proved otherwise,” the inference being 
that they are to be proved otherwise by 
surgical procedure. In discussing Holme’s 
original article on this subject, I expressed 
the opinion that this was a most pernicious 
statement, and predicted that it would 
cause the performance of literally hundreds 
of unnecessary pylorectomies. Since that 
time I have given the matter still more 
serious consideration, and, while many 
lesions, ulcerative and nonulcerative in 
this region are malignant, for every pyloric 
cancer demonstrated roentgenologically in 
this region, I can show a roentgenogram of 
a nonmalignant lesion. Often these are 
hea'ed or, unhealed ulcers in patients who 
have lived for many years without symp- 
toms. This phase of the subject will be 
considered later. 

When this paper was presented at the 
round table discussion, fifty lantern slides 
Were shown to illustrate the various steps 
in correlating the roentgenological findings 
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with both the gross and microscopical 
findings observed in various stages of 
malignant and nonmaligant lesions. These 
were as follows: 

. An x-ray showing the living, function- 
bas ‘stomach with normal pliability of the 
uninvolved region. 

2. An x-ray of the lumen of the gross 
specimen filled with barium. 

3. Photographs of the outside of the 
gross specimen, both ventral and dorsal 
surfaces. 

4. An x-ray or photograph of the wax 
model that held the specimen in shape 
during the period of fixation. 

5. Photographs of the inside of the gross 
specimen, both ventral and dorsal surfaces. 

6. Magnified photographs of a longitudi- 
nal cut section through the lesion which 
show details that are quite astonishing. 

7. Magnified photographs of a large 
microscopical section of the same region 
as described in heading 6 stained with 
various stains, especially Masson’s tri- 
chrome solution, correlating the gross with 
the microscopical findings. This section 
should be large enough to show the lesion 
at the line of invasion where pathology 
joins normalcy. 

8. Low and high-powered photomicro- 
graphs showing orthodox and unorthodox 
microscopic criteria for the diagnosis of 
cancer. 

The limitation of space and the expense 
of reproduction necessitates the elimina- 
tion of some of these illustrations. However, 
the original microscopical sections are 
available to all who wish to study them, 
particularly to those who wish to study 
and discuss the so-called unorthodox micro- 
scopic criteria presented. 

The remaining portion of this article will 
be devoted to case reports and to a very 
simple procedure of comparing the roent- 
genological findings with the gross speci- 
mens, and then with the low and high- 
powered magnifications as reproduced in 
photomicrographs. 

The first case, illustrated by the roent- 
genogram in Figure 1, was selected out of 


» 
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hundreds of cases of cancer to show typical 
roentgenological findings and also because 
of its historical interest and its controversial 
aspect at the time the roentgenological 
examination was made. It was one of the 
first cases in which I made a positive 
diagnosis of cancer solely on the roentgeno- 
logical findings. Patient D. S. B., referred 
to me by Dr. Max Einhorn, was x-rayed on 
January 27, 1911, a report of which follows: 


“X-ray findings: A series of ten plates made 
during inspiration shows the size, shape, and 
position of the stomach very accurately. The 
greater curvature is about three inches below 
the umbilicus, the lesser curvature is on a 
level with the umbilicus. The position of the 
pylorus is indicated by the first portion of the 
duodenum”’—(we had not yet recognized this 
as the cap)—‘“‘and shows that the pylorus is 
held well up in position. There is almost com- 
plete absence of bismuth in the pyloric end of 
the stomach. The lumen of the stomach at the 
pylorus is reduced to a fine line about the size 
of a lead pencil and is irregular in shape. This 
constricted area is about two and one-half 
inches long, then it dilates into a funnel-shape 
near the center of the body of the stomach. 

“‘ Diagnosis: From a study of the plates one 
is justified in making a positive diagnosis of 
an advanced new growth at the pyloric end 
of the stomach, the Iumen being almost com- 
pletely contracted for a distance of about two 
and one-half or three inches.” 


The patient was subsequently operated on 
at the Mayo Clinic. 

In October 1912, almost two years later, 
at a time of great controversy concerning 
the value of x-ray in the diagnosis of gastro- 
intestinal lesions, a symposium was given 
before the Mississippi Valley Medical 
Association. This symposium consisted of 
three papers discussing (a) the relative 
value of symptom complices, or indirect 
method of diagnosis, as advocated by the 
Continental schools; (b) direct detection 
of pathological lesions, referred by some as 
the American method; and (c) a discussion 
tending to prove that neither of these 
methods was of any value in the diagnosis 
of gastro-intestinal lesions. This negative 
aspect of the controversy was taken by 
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Doctor Selby, then roentgenologist at thie 
Mayo Clinic, who said that x-rays were «ill 
right for the diagnosis of bone, kidney and 
lung lesions, but were of no use for gastro- 
intestinal lesions. 

In November 1913, still a year later, after 
having learned from Doctor Einhorn that 
the patient had been operated at the Mayo 
Clinic, an inquiry brought forth the follow- 
ing reply: 

The findings at operation in the case of 
Mr. D. S. B., “the patient had two ulcers, one 
in the stomach and one in the duodenum. The 
ulcer in the stomach was indurated and ad- 
herent to the pancreas. There was marked 
obstruction. There was a peculiar soft tumor 
4” or 5” from the origin of the jejunum, render- 
ing an anterior gastro-enterostomy necessary. 
The ulcer in the stomach was almost continu- 
ous with the one in the duodenum. While a 
good many glands were found to be involved, 
we were unable positively to establish malig- 
nancy. There were also many nodules in the 
liver, apparently secondary to the growth in 
the stomach.” 


This report tended to prove that our 
diagnosis of gastric cancer was inaccurate. 
However, Doctor Einhorn [ater reported 
that the patient was not improved by the 
anterior gastroenterostomy and had died 
of gastric cancer. A postmorten examina- 
tion was not made, but a postmorten on 
this incident began to throw some doubt 
on the accuracy of the yardstick of surgical 
exploration and leads to some thought as 
to this cure not viciating the surgical 
statistics of cancer cures. 

Since 1910-11 it has been our practice 
to make a negative or positive diagnosis of 
gastric cancer in every gastrointestinal case 
examined. We are frequently asked with 
what accuracy this can be accomplished. 
My reply is that that depends upon ‘ie 
yardstick by which our accuracy is m¢a- 
sured,—whether it is the immediate clinical 
history, surgical exploration, patholog:-a! 
findings as observed microscopically, °F 
the final termination of the case. + ¢ 
accuracy of these yardsticks will not 2 
stressed at this point. In a very few cases 
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] have been compelled to make an equi- 


vocal diagnosis. In some other cases an pliable all the way to the base of the 


Fic. 2. Gastric carcinoma: fungating cauliflower type. 
Nn, Nodular protrusions. s, sulcus between nodules. 


there was no unanimity of opinion among 
us, or because none of us was willing to 
make a definite positive or negative 
diagnosis of malignancy. 

An extensive fungating growth, which 
protrudes into the lumen of the stomach 


Fic. 3. Roentgenogram of lumen of surgical specimen 
filled with barium. 


causing large, deep fingerprints in the 
barium mass, is shown in roentgenogram 
Figure 2. The cap and descending duo- 
denen were well filled, and, strange as it 
may seem, the stomach evacuated itself 
i a normal period of time, except for a 
small deposit of barium deep in the creases 


equivocal diagnosis had to be made because growth. The patient, W. H. D., was 


Fic. 4. Photograph of inside of same specimen after 
removal of wax cast. 


operated on by Dr. Bancroft at the Fifth 
Avenue Hospital, and the lumen of the 
specimen was filled with barium, as shown 
in roentgenogram Figure 3. This x-ray of 
the surgical specimen is very similar to the 
original x-ray, and almost identical to the 
wax cast (made by filling the lumen with 
low-melting point paraffin and allowing it 
to harden before the specimen had become 


Fic. 5. Magnified photograph showing pedunculated 
characteristic of growth. 


distorted and shrunken by the fixing 
solution). 

The interior of this specially prepared 
specimen, after the removal of the wax 
mold, (Figure 4) shows a large fungating 
growth. The manner in which this growth 
retracted or drew the gastric wall almost to 


between the nodules. The gastric wall was 
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its center is of vast significance. The impor- 
tance of this significance is indicated by the 
fact that the gastric wall up to the base of 


Fic. 6. Gastric carcinoma: infiltrative type, indicated 
by lack of pliability of lesser curvature without pro- 
trusion and by gradations of density in the involved 
area. 1, infiltrated area; p, pedunculated area. 


the pedicle, and even the gastric wall drawn 
into the growth, is cancer-free. A magnified 
photograph of a local region (Figure 5) 
shows the pedunculated character of this 
type of cancer, and even the manner in 
which the pedicle of the growth is com- 
posed of normal gastric constituents rather 
than of carcinoma. These gross pathological 
findings, which were equally well recognized 
in the roentgenological findings, indicate 
that this very extensive growth, involving 
not only the pylorus but part of the body 
of the stomach as well, was far more favor- 
able for operation with hope of cure than a 
very much smaller lesion of an infiltra- 
tive type, even though in this particular 
instance the patient died two weeks 
postoperatively. 

A casual observation of the next roent- 
genogram (Figure 6) reveals a much less 
extensive lesion than that of the previous 
case, this one being limited to the extreme 
pyloric end of the stomach, and therefore 
presumably a more favorable case for 
operation. An intensive study of this 
roentgenogram, however, shows that the 
lesion shades off very gradually into the 
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uninvolved portion of the stomach, indicat- 
ing that it is of the infiltrative type in 
contradistinction to the fungating type, 


Fic. 7. Photograph of the inside of the gross specimen 
showing infiltrative type on the lesser curvature and 
posterior wall with pedunculated tendency on the 
greater curvature. 1, infiltrated area; p, pedunculated 
area. 


and therefore less amenable to surgery. 
This case, Mr. G., was also operated on 
by Dr. Bancroft. A photograph of the 
gross specimen prepared in the special 
manner previously described shows the 
lumen of the stomach (Figure 7) corre- 
sponds with that of the roentgenogram. 
The sudden, deep indentation along the 
greater curvature has some tendency to 
be pedunculated as described in the fore- 
going case, but the growth invades the 
lesser curvature and posterior wall almost 
to the line of resection, thus indicating Its 
infiltrative character. Microscopic sections 
of this lesion show such characteristic 
orthodox criteria of carcinoma that illustra- 
tions are unnecessary. 

The aforementioned statement of Geors” 
Holmes that every organic lesion involvin= 
the pylorus should be considered malignan' 
until proved otherwise led my son, D. 
William Gregory Cole, to make an equiv 
ical diagnosis of cancer on the roentgen- 
ological findings observed in Figure ©. 
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lesion was not malignant, it was considered 
necessary to resort to surgical exploration. * 


Fic. 8. Roentgenogram showing pyloric fibrosis with 
the following detail. a, thickened fan-shaped muscle 
on greater curvature; Cc, fan-shaped muscle on lesser 
curvature destroyed by scar tissue; E, cap; G, lumen 
of contracted pyloric canal; 1, mucosal fold. 


A photograph of the inside of the gross 
specimen (Figure g) shows a_ partially 
obstructive lesion involving the pyloric 
canal. The contour of the lumen of the 
surgical specimen corresponds absolutely 
with the roentgenological findings, even to 
the mucosal folds along the greater curva- 
ture at the proximal end of the thickened 
fan shaped muscle. A magnified photograph 
of the microscopical section shows the ex- 
tent of the microscopical material studied, 
(Figure 10) which included both the greater 
and lesser curvatures. Along the lesser 
curvature the regular muscular coat is 
broken and replaced by connective tissue, 
which under higher magnification was 
found to also involve and cicatricalize the 
Intramuscular spaces between the muscle- 
bundles in the fan shaped muscle along the 
greater curvature and prevented its normal 
relaxation. This permanent contraction of 
the pyloric canal prevented Dr. William 

regory Cole from making a_ negative 
diasnosis of gastric cancer. photo- 
micrograph of the lesser curvature (Fig. 11) 
shows the manner in which the muscular 


* For a complete report of this case see “The Surgical 
Clinics of North America,” April 1934, pp. 34-35: 


3ecause he was unwilling to state that this 
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coat was broken and retracted and re- 
placed by connective tissue. There were 
slight changes in the mucosa adjacent 


Fic. 9. Photograph of the longitudinally cut section. 
A, thickened fan-shaped muscle on greater curvature; 
B, portion of cap removed with specimen; c, fan- 
shaped muscle on lesser curvature destroyed by 
scar tissue; E, cap; F, lumen of pyloric antrum; G, 
lumen of contracted pyloric canal; H, proximal end 
of section; 1, mucosal fold; L, whorls of scar tissue. 


to this region, but there were no micro- 
scopical criteria that would justify one in 
considering this lesion carcinoma. The 


Fic. 10. Low power photomicrograph showing: a, the 
heaped-up, contracted fan-shaped muscle on the 
greater curvature; B, the portion of the cap removed 
at the time of resection; c, a mass of scar tissue in 
the center of the retracted fan-shaped muscle on the 
lesser curvature; D, retracted fan-shaped muscle; F, 
lumen of the pyloric antrum; 1, prominent mucosal 


fold. 


patient died of pneumonia before leaving 
the hospital, so that, according to the 
ruling of the American College of Surgeons, 
it was classified as a surgical mortality. 


— 
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Incidentally, the patient is just as dead 
as if he had died of carcinoma some years 
later and his death may be attributable 


Fic. 11. High-power photomicrograph of the lesser 
‘curvature in the region of the scar of the healed 
ulcer, showing: 5, the subperitoneal patch; xk, the 
regular muscular coat; Lt, whorls of scar tissue; D, 
retracted fan-shaped muscle; Pp, muscularis mucosa 
broken and retracted. 


to our fear that this prepyloric lesion might 
be cancer. Based on Holmes dictum. 
Numerous cases such as the one just 
mentioned led me to be extremely cautious 
concerning a positive diagnosis of carci- 


noma in the pyloric region, particularly 


when the fan shaped muscle is involved. 
In the following case, Mrs. R., I erred 
temporarily in that I failed to make a 
positive diagnosis of carcinoma on the 
roentgenological findings as illustrated in 
Figure 12. In this roentgenogram a small 
area of superficial ulceration was recognized 
on the lesser curvature about 4% inch 
proximal to the valve. This ulcer was sur- 
rounded by a smooth area of induration 
which encircled the pyloric region and 
particularly protruded into the lumen from 
the greater curvature. The lack of a nodular 
mass forming finger prints and the absence 
of irregularities in this indurated area due 
to ulceration led me to believe that this 
annular constriction resulted from a con- 
traction of the fan shaped muscle infiltrated 
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with connective tissue, which extende: 
into it from the superficial area of ulcerz- 
tion on the lesser curvature. The absence 


Fic. 12. Pyloric carcinoma. 1F, Smooth rounded area of 
infiltration of the fan-shaped muscle with absence 
of the mucosal fold shown characteristically in 
Figure 10 (1); u, small superficial ulceration. ca, cancer. 


of rugae in the contracted region was 
recognized but I did not then realize that 
the smooth curve of the indurated area on 
the greater curvature, which was singularly 
free from mucosal folds protruding into it, 
was such an important diagnostic factor. 
Therefore, I advised that for three weeks 


the patient be treated medically with rest 


in bed, during which time she gained several 
pounds and became practically symptom 
free. However, the roentgenological find- 
ings at the end of this time showed no 
change whatever (no increase nor decreas¢). 
In the fourth week she had a sudcen 
recurrence of symptoms and a pylorectoiy 
was performed by Dr. Bancroft. ~ he 
patient survived the operation and c- 
mained well for nine months but fin: ly 
died of carcinoma. 

A photograph of the inside of the gi °ss 
specimen of this case (Figure 13) — ved 
with the roentgenogram (Figure 12) sh« vs 
that the smooth curve of the unbro‘-cn 
mucosa on the greater curvature Is, 
reality, caused by a carcinomatous 1va- 
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sion of the submucosa, which prevents the 
mucosa from being thrown into folds. One 
of the most important points in this whole 
communication is a comparison of this 
roentgenogram and gross pathological spec- 
imen with those of the previous case (Fig- 
ures 8 and g, reported in detail by Dr. 
William Gregory Cole), in which a per- 
manent fibrotic contraction of the fan 
shaped muscle throws the mucosal folds 
into bold relief. 

To formulate more clearly this differ- 
entiation between malignant and non- 
malignant lesions of the pyloric canal, 
the following facts should be borne in 
mind: Carcinomatous infiltration may be 
nodular or may have the irregularities 
of ulcerations, or may be perfectly smooth 
or rounded, and curved as illustrated in 
the case of Figures 12 and 13. In contra- 
distinction to this, there is a very large 
and important group of cases where just 
as great a degree of pyloric stenosis is 
due to a contraction and fibrosis of the 
fan-shaped muscle. In these cases the 
submucosa is not markedly involved by 
connective tissue and it allows the mucosa 
to be thrown into deep folds, which pro- 
trude from the greater curvature into the 
lumen of thestomach, giving a characteristic 
point of differentiation between a large 
group of nonmalignant lesions and various 
types of carcinomatous involvement of this 
region. 

_ This roentgenogram (Figure 14) of pa- 
tient, Mr. P., shows a large ulcerating 
lesion on the greater curvature protruding 
into the Iumen of the stomach. This 
exemination was made in 1927 before I 
was aware of the fact that simple benign 
ulcers always occur nearer the lesser 
curvature than the greater. As this one 
was directly on the greater curvature, 
we would now know that it was malignant, 
or at least an ulcerating neoplasm. In 
this instance, however, our equivocal 
diaznosis did not materially delay opera- 
tion. A large microscopical section, includ- 
ing the crater and both lips of the ulcer 
(Figure 15) shows a very marked similarity 
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to the roentgenological findings, even 
the size and shape of the overhanging lip 
of the crater. It should be particularly 


Fic. 13. Magnified photograph of inside of gross speci- 
men showing: IF, carcinoma invading fan-shaped 
muscle; u, small superficial ulcer. 


noted that the crater does not protrude 
beyond the normal contour of the stomach. 
Even this deep crater had not destroyed 
all of the musculature, the bundles being 
fixed by carcinomatous invasion prior to 
the development of the ulcer in the center 
of the tumor-mass. 

In contradistinction to, or for compari- 
son with the previous case, we show a 
photograph of an ulcer on the lesser curva- 
ture of the stomach of approximately 
the same shape and size (at least larger 
than the proverbial quarter, considered 
by the Mayos as the borderline between 
ulcers that may or may not be malignant), 
which was not malignant (Figure 16). 
The manner in which the regular muscular 
coat in the benign ulcer is broken and the 
way in which the crater involves the 
intraperitoneal space beyond the normal 
contour of the lumen of the stomach, and 
many other pathological and roentgenologi- 
cal characteristics, aid one in differentiating 
between ulcerating carcinoma and simple 
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preted as a crater instead of the superficia! 
mucosal erosion above it. (Figure 17.) 
There was an extremely deep contraction 


benign ulcer, even though the lesion is 
larger than the proverbial quarter. 
The next case, Mrs. C., represents one 


Sys 


Fic. 14. Ulcerating carcinoma on the greater curvature in the pyioric region. cc, Carcinomatous growth protrud- 
ing into the lumen; va, ulcerating area in its center. 


of the most serious mistakes I have ever 
made, and now, while reviewing my 
original roentgenological findings, I feel 
rather confident that I would not repeat 
this error. The mistake was due, in part, 
to inaccurate observations and, in part, 
to poor or even very bad judgment, or to 
the wish that it might not be malignant. 
The facts are that there was a very small 
area of superficial ulceration just above 
the sulcus, and furthermore, there was a 
peristaltic wave between it and the adja- 
cent sulcus angularis, which I then inter- 


on the greater curvature, which had drawn 
in the gastric wall in a manner similar 
to that shown in Figure 4. There was lac 
of pliability along the lesser curvature 
all the way from the sulcus to the pylori 
valve. These two findings should have 
made me suspicious of malignancy, ev: 
at the very first examination. The thir! 
roentgenological examination, made three 
weeks later, (Figure 18) in reality shov : 
that the ulcer itself had increased 

size, but comparing the crater of the ulc°" 
in this second examination with t!< 
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Fic. 15. Magnified photograph of gross section showing: 
Cc, crater; M, mucosa; MP, muscularis propria not 
broken but infiltrated with carcinoma and retracted; 
submucosa, infiltrated with carcinoma; peri- 
toneum of serosal coat, no subperitoneal patch. 


Fic. 16. Magnified photograph of simple benign gastric 
ulcer showing: c, crater; M, mucosa; MP, muscularis 
propria broken by the ulcer; s2, submucosa, connec- 
tive-tissue wedge; pp, subperitoneal patch of connec- 
tive-tissue in intraperitoneal gastric triangle. 
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peristaltic wave I had misinterpreted as 


an ulcer crater in the first examination, 
it had apparently diminished in size. 


Fic. 17. Gastric carcinoma: first roentgenological 
examination showing: Lp, lack of pliability; ps, deep 
sulcus on greater curvature pointing to the region 
of the lesion; u1, ulcerating induration. 


One month later, in a fourth roentgen- 
ological examination, the entire lesser 
curvature of the pyloric region remained 
constant as in the two previous examina- 
tions,—a fact which should have led me 
to the definite diagnosis of malignancy at 
this time. The crater was shallower, being 
filled by growing carcinomatous tissue, 
and the area of induration had increased,— 
also an indication of ulcerating carcinoma. 
Many series of roentgenological examina- 
tions over a considerable period of time 
finally led to the one illustrated in Figure 
19 in which the crater had diminished to a 
very small spot, the rugae in the adjacent 
gastric wall had all centered toward this 
crater, the tumor-mass had not protruded 
into the stomach, and, although it seems 
inconceivable, even at this time I stuck 
to my diagnosis of a nonmalignant lesion, 
although I must confess that at various 
times during these examinations I had 
wavered toward a diagnosis of malignancy. 
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An exploratory operation performed by 
Dr. Bancroft revealed the entire abdomen 
to be studded with a diffuse carcinomatous 


Fic. 18. Roentgenogram made three weeks later shows 
area of induration materially increased and crater 
shallower. Lp, lack of pliability; ps, deep sulcus on 
greater curvature pointing to the region of the lesion; 
ul, ulcerating induration. 


growth. The patient died shortly after 
operation. At autopsy the stomach (pre- 
pared in the special manner previously 
described) showed diffuse carcinoma in- 
volving the gastric wall and the intra- 
peritoneal space, and by its contraction had 
shortened the lesser curvature. (Figure 20.) 
The growth, however, did not protrude 
into the lumen of the stomach. A compar'- 
son of the photograph of the inside of the 
stomach with the last roentgenogram 
shows the correlation between the gross 
pathology and the roentgenological find- 
ings. Even the rugae puckering towar:| 
the crater are exactly the same in the 

roentgenogram as they are in the patholog - 
cal specimen. This peculiar formation ©! 
the rugae has in the past been considers: 
an indication of simple benign ulcer ° 
contradistinction to malignancy, but 
certain types of infiltrative carcinom:. 
this shortening of the lesser curvature a” - 
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puckering of the rugae are characteristic 
cf carcinoma. Kirklin of the Mayo Clinic 
has demonstrated a similar case. The only, 


Fic. 19. Roentgenogram made one month later showing: 
CLC, contraction of the lesser curvature; RGC, retrac- 
tion of the greater curvature. 


I shall not say excuse, but palliation of 
my regret, in this diagnostic error was the 
fact that even at the time of our first 
examination, the patient had an inoperable 
infiltrating gastric cancer. Consequently 
my error in diagnosis did not hasten her 
end—in fact, it probably delayed it. 

Case, Mr. V., is of special interest from 
many aspects; the difficulty of roent- 
genological diagnosis; the indefinite surgi- 
cal findings; the contradictory gross and 
microscopical findings; and the subsequent 
clinical course of the disease. The patient, 
with a clinical history more characteristic 
of ulcer than of cancer, presented himself 
at the Fifth Avenue Hospital with a 
roentgenological diagnosis of ulcer by 
another roentgenologist. A series of films 
made by my associate, Dr. R. E. Pound, 
revealed the findings shown in Figures 21 
and 22. Neither of these films alone, nor 
any single film of the entire series, would 
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justify a positive diagnosis of gastric 
cancer, but the two together, or at least 
the entire series, showed a definite area of 
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Fic. 20. Photograph of gross autopsy specimen showing: 
CLC, contraction of the lesser curvature; MF, mucosal 
folds; RGc, retraction of greater curvature. 


obstructed peristalsis on the lesser curva- 
ture near the pylorus. Even the lumen of 
the pyloric canal showed some variation in 
size due to the lack of involvement of the 
greater curvature. The lesion in this case 
did not involve the fan shaped muscle on 
the greater curvature and therefore the 
findings differ from those illustrated in 
Figures 6 and 8. I made a positive diag- 
nosis of gastric cancer, which was contrary 
to the clinical history and the previous 
roentgenological diagnosis. We maintained 
that the lesion was small, and apparently 
limited to the extreme pyloric end of the 
stomach and therefore operation for an 
attempted cure was justifiable. The late 
Dr. Francis Honan decided to operate and 
no lesion could be found in the pylorus. 
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A small area of slightly increased density 
was palpable on the lesser curvature of the 
pylorus, but this was quite indefinite, and 


Fic 21. 


there was some question as to whether a 
pylorectomy should be performed or the 
incision closed without any radical pro- 
cedure. At the operation I inspected and 
palpated the region. My judgment, based 
on inspection and palpation, did not lead 
me even then to urge a pylorectomy. How- 
ever | relied on my roentgenological find- 
ings, as did also the surgeon, and the 
pylorus was removed as far back as the 
sulcus. A colored photograph was made 
of the inside of this specimen and its cut 
surface, but the professional photographer 
forgot to draw his slide, so the plate was 
blank—a great disappointment to me at 
that time, and a still greater one now. 
That same afternoon I presented the 
freshly removed gross specimen intact, 
except for a longitudinal section along the 
greater curvature, to Doctor Ewing. After 
examining the exterior and interior, he 
made a longitudinal cut along the lesser 
curvature in the region where I had diag- 
nosed cancer. He took the section to the 
window, scraped the knife along the cut 
surface, and stated that there was no 
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evidence of cancer. I am not quite sure 
whether he said that I had had a norma! 
stomach removed, or whether at this point 


Fic. 22. 


I myself had come to this conclusion. At 
any rate, he told me not to be so disturbed 
or glum, because something might possibly 
be found microscopically. Two days later 
he told me that the lesion was definitely 
cancer, the earliest one he had ever seen. 
A few days later he sent us the following 
communication: 


DEPARTMENT OF PATHOLOGY, CORNELL UNI- 
versITY Mepicat CoLLtece (REPORT ON 
Gastric CARCINOMA) 


The material received consists of the pyloric 
portion of the stomach 11 cm. long and 15 cm. 
in diameter at its widest part. Surrounding 
the pyloric orifice of 6 cm. there is a slight 
tumefaction of the mucosa, which on the 
surface is slightly nodular in diameter, where 
the mucosa is fixed to the muscularis and 
slightly eroded. The whole area is soft and 
lacks the usual induration of carcinoma. (4 
section of the eroded area it is found that t< 
mucosa or the thick opaque layer is 3 or 4 ¢™. 
wide. The serosa is normal, but the surroun: - 
ing fat tissue is slightly adherent. After fixatic. 
in formalin the entire involved area, 6 cn, 
becomes koardlike, while the rest of te 
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Fic. 27. Fic. 23B. 
Fic. 23, a and B (p fits on the proximal end of a). Adjacent microscopical sections from the uninvolved portion 
of the cap to a point beyond the area of induration on the lesser curvature show the extent of the carcinomatous 
involvement. A, uninvolved portion of the cap; B, distal line of invasion; c, proximal line of invasion; D, fan- 
shaped muscle; £, subperitoneal invasion; F, muscular invasion; G, numerous enlarged lymph nodules; 
H, Carcinomatous mucosa not thickened nor thinned. 
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stomach remains elastic. The remaining mucosa 
shows a marked granular surface, indicating 
advanced atrophic gastritis. Just beyond the 


Fic. 24. Small carcinomatous area, which renders the 
mucosa neither thicker nor thinner than it is in the 
adjacent uninvolved area. MM, muscularis mucosa; 
cc, carcinomatous criteria; NM, normal mucosa. 


involved area, is a small polypoid projection 
4 mm. wide, 2 mm. deep, which is the seat of 
the carcinoma. 

Microscopic Examination. The stomach is 
the seat of an infiltrating adenocarcinoma, 
which extends through the entire wall, splitting 
up the muscle fibers over a wide area, reaching 
the peritoneum and involving the blood vessels 
and nerve trunks. The main structure is simple 
tubular glands of various sizes, but there are 
numerous areas diffusely infiltrated by single 
tumor cells. There are numerous new lymph 
follicles. The ulceration is very superficial. The 
process arises in the tubular glands of an 
atrophic gastritis and these glands show 
various stages of transformation from simple 
atrophy to carcinoma. 

Sections taken from the stomach wall, 11 cm. 
from the pylorus, show well marked chronic 
interstitial gastritis with much overgrowth of 
lymphoid tissue and considerable fibrosis. 

Sections taken 7 cm. from the pylorus on the 
edge of the boardy area show diffuse infiltra- 
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tion of the submucosa by cancer cells. This 
infiltration, although very scanty, accounts 
for the induration and restricted mobility 


Fic. 25. Carcinomatous invasion of the deeper struc- 
tures of the gastric wall, which is out of proportion 
to the primary lesion in the mucosa as shown in 
Figure 24. p, Peritoneum; mp, muscularis propria; Cc, 
carcinomatous criteria. 


observed in this segment. The mucosa in this 
zone shows very marked chronic interstitial 
gastritis with numerous groups of markedly 
atypical glands which show many stages to- 
ward, but do not reach, adenocarcinom:. 
These glands show how the original tumor 
began. It is interesting to note that these 
changes are identical with the ones found on 
the edges of old ulcers and are common!y 
interpreted as cancerous transformation of the 
ulcer. 

Epicritical. This case represents one of tie 
earliest gastric cancers that I have seen, and 
one of the earliest that was ever encounterc |. 
It is particularly important in that it shows 
the development of carcinoma on diffuse 
chronic interstitial gastritis. The superfic.:! 
erosion is characteristic of a large group °l 
pyloric cancers which seem to develop in ‘ie 
same manner. The very wide infiltration of t1¢ 
submocosa also explains why in many of th: se 
cases the infiltration becomes almost univer>al 
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throughout the stomach, but ulceration is 
very limited. 
James Ewing, M.D. 
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Fic. 26. Extreme proximal line of carcinomatous in- 
vasion showing: Mp, muscularis propria; MM, mus- 
cularis mucosae; NSM, normal submucosa; Cc, car- 
cinomatous cells; pL, proximal line of invasion. 


A block of tissue including the entire 
length of the specimen along the lesser 
curvature was fixed and mounted, and then 
cut into five parts to facilitate the making 
of thin microscopical sections. These ad- 
jacent sections were then mounted, as 
shown in Figure 23, a and B. The carcino- 
matous degeneration described by Ewing 
occurs in several relatively local regions of 
extremely small size, separated by very 
much larger areas of mucosa composed of 
glandular structure, which do not show 
the orthodox criteria of carcinoma. (Fig- 
ure 24.) In those regions of the mucosa 
where the carcinomatous degeneration is 
most extensive the mucosa is neither 
thicker nor thinner than normal. In only 
one very small area is the surface of the 
mucosa broken as if by a superficial ulcer- 
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ation. In many areas of the mucosa the 
deep proportion adjacent to the convo- 
luted tubules shows evidence of cancer 
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Fic. 27. Distal line of carcinomatous invasion, which 
ends abruptly in the extreme proximal portion of the 
cap in the same microscopical field in which the 
muscularis mucosa and submucosa terminate. MP, 
muscularis propria; MM, muscularis mucosa; NSM, 
normal submucosa; cc, carcinomatous cells; DL, 
distal line of invasion. 


criteria, whereas the superficial portion 
does not show such criteria. In the sub- 
mucosa, intramuscular spaces within the 
circular muscles, and the intermuscular 
spaces between the circular and longi- 
tudinal muscles. and even in the subserous 
coat outside the longitudinal muscle there 
is an extensive invasion of carcinomatous 
cells. (Figure 25.) The lesion in the sub- 
mucosa and deeper coats of the stomach is 
far out of proportion to the slight invasion 
of the mucosa itself. Ewing’s remarks 
concerning this being one of the earliest 
carcinomas he had ever encountered cer- 
tainly must refer to the mucosal involve- 
ment rather than the submucosal, muscular 
and subserous lesion. The carcinomatous 
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degeneration of the mucosa itself, not 
having altered its thickness, would cause 
no roentgenological findings whatever, but 
the very extensive invasion of the sub- 
mucosa, far beyond the region of the 
mucosal involvement would cause the 
typical lack of pliability the basis for 
roentgenological diagnosis of gastric can- 
cer. The very gradual manner in which the 
carcinomatous tissue in the submucosa 
tapers off as one approaches the proximal 
periphery of the lesion (Figure 26) and the 
very gradual invasion of the intramuscular 
spaces in the proximal portion of the lesion 
is very characteristic of this invasive or 
infiltrative type of carcinoma. This is in 
marked contradistinction to the abrupt 
termination of the cancer at its distal or 
aboral line of invasion. At this point the 
carcinoma ends abruptly in the same 
microscopical field in which the muscu- 
laris mucosa and submucosa terminate. 
(Figure 27.) This finding, which is observed 
in all cancers involving the pyloric region, 
has a very great clinical significance and 
may be of extreme etiological bearing as 
was mentioned early in the article. In 
spite of Ewing’s statement that this was 
one of the earliest carcinomas he had ever 
seen, roentgenological and_ pathological 
findings indicate that this was one of the 
most unfavorable cases for surgery that 
one is likely to encounter. This statement 
is borne out by the fact that the patient 
died of carcinomatosis of the entire ab- 
dominal cavity within sixteen months after 
the operation. A comparison of this case 
with that in Figure 3 emphasizes the fact 
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that operability and prognosis do noi 
depend entirely or even primarily on the 
extent of the lesion. Lack of pliability o: 
the gastric wall is the most delicate of the 
four fundamental findings on which gastro- 
intestinal roentgenological diagnosis is 
based.* By use of the term “‘delicate’’ 
we mean that infiltrative lesions can be 
detected by this finding at an earlier stage 
than by any of the other three fundamenta! 
findings. 

The purpose of this presentation is to 
stimulate roentgenologists to apply their 
findings to a greater variety of the prob- 
lems of gastrointestinal medicine, particu- 
larly to gastric cancer and gastric ulcer, 
but they should not do so until they have 
prepared themselves to converse rationally 
in terms of pathology, and until they have 
learned to correlate, from their attendance 
at operations and autopsies, the surgical 
and pathological findings with their own 
roentgenological findings. This presenta- 
tion is also intended to urge the hearty 
cooperation of the roentgenologist with the 
surgeon, clinician and pathologist, and it 
is a plea to the surgeon and clinician to 
consider the roentgenologist as a medical! 
colleague rather than a laboratory tech- 
nician and to cooperate and consult with 
him concerning the roentgenological find- 
ings and their application to the problems 
which he, as a surgeon or clinician, must 
of necessity apply. 

*The four fundamental findings are described by 
the Cole Collaborators in “‘ Radiological Exploration «1 


the Mucosa of the Gastro-Intestinal Tract.” The 
Bruce Publishing Company, Saint Paul and Minn: - 


apolis, 1934. 
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THE EARLY SYMPTOMATOLOGY AND THE DIAGNOSIS OF 
GASTRIC CANCER* 


SEALE HARRIS, M.D. 


BIRMINGHAM, ALABAMA 


EFORE the diagnosis of gastric cancer 
will be made early enough for much 
hope of cure from surgery, most of 

the articles on carcinoma ventriculi in the 
text books on medicine available to the 
general practitioner will have to be re- 
written. Abdominal pain, nausea, vomit- 
ing, anemia, loss of flesh, achlorhydria and 
a filling defect in the stomach observed by 
x-ray examination, (the generally accepted 
criteria for the diagnosis of gastric cancer) 
are late manifestations of gastric malig- 
nancy. When these symptoms, which result 
from ulceration, pyloric obstruction or 
secondary infection, occur, metastases 
usually have taken place, so that resec- 
tion of the stomach offers little hope for 
permanent cure in such cases. 

The x-ray is the most important single 
aid in making a diagnosis of gastric cancer 
and a roentgenological examination should 
be made in every suspected case of ab- 
dominal malignancy. In most cases by the 
time the tumor is large enough to be found 
by abdominal exploration the expert roent- 
genologist may find on repeated examina- 
tions a filling defect in the stomach, or 
other evidences of cancer. If there are 
other evidences of early malignancy the 
fact that no filling defect of the stomach is 
revealed by the x-ray should not exclude 
the diagnosis of gastric cancer. McCarty 
is of the opinion that “no cancer in any 
part of the body is early if larger than a 
hait centimetre in diameter.” It seems 
improbable that so small a carcinoma could 
be detected by present methods of the 
X-ray examination of the stomach. Like- 
Wise, it is probable that a growth of that 


size would more frequently be overlooked 
than found, even after a surgical explora- 
tion of the stomach. An x-ray examination 
of the stomach by an inexperienced roent- 
genologist is of no value in making a diag- 
nosis of early carcinoma of the stomach. 
Among the early symptoms which should 
lead the physician to suspect gastric cancer 
in a patient over thirty years of age who 
complains of “a little indigestion” are the 
following :— 
1. Gradually increasing loss of appetite 
2. Epigastric distress (recently devel- 
oped stomach consciousness) 
3. Indefinite abdominal p. 
4. History of gastric ulcer inges 
in, or recent intensification of, sym’ ms 
5. General malaise of obse . origin 
(“abdominal flu”?) including .rcicularly 
the fatigue syndrome 
6. Family history of cancer 
7. A little loss in weight, asso..ati with 
fatigability, without obvious ca se 
8. Anemia of unexplainable origin 
A patient of cancer bearing age witl any 
of these symptoms should be referred with- 
out delay to the most capable clinician 
available to determine if gastric cancer, or 
other cause, may be found that can 
account for his symptoms. If no other cause 
for the symptoms can be found, even if the 
x-ray shows no filling defect, an exploratory 
laparotomy would be justified. It might 
reveal a carcinoma of the stomach which 
could be resected before metastases have 
taken place; or, as Bastianelli calls it, 
“preventive surgery,” by the removal of a 
precancerous ulcer of the stomach might 
save the patient’s life. 


*Read at a Round Table Conference on Cancer at the Fiftieth Anniversary of the Memorial Hospital, May 25, 
1934. 
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There is very little danger from an 
exploratory laparotomy and there is a low 
mortality from gastric resection when the 
operation is performed by a skillful and 
experienced surgeon. Therefore, it is better 
to operate on gg cases of suspected gastric 
cancer and find none and cure the rooth 
case when cancer is found, than to wait 
for a positive diagnosis of gastric cancer 
before operating, when probably gg out of 
100 will die even if operated. In a consider- 
able proportion of such explorations, even 
if early cancer of the stomach is not found, 
extra gastric lesions, t1.e., cholecystitis, 
peptic ulcer, appendicitis, etc., may be 
revealed which may be relieved by surgery. 

In discussing the above criteria for ab- 
dominal exploration in suspected gastric 
cancer it was pointed out that if this plan 
of procedure were generally adopted by the 
medical profession, the result would be 
many unnecessary operations on patients 
over 40 years done by inexperienced sur- 
geons. The mortality would be high even 
from an exploratory laparotomy. An op- 
erator inexperienced in gastric surgery 
probably would not recognize an early 
malignancy of the stomach if it existed; 
and if he did, is usually incapable of 
successfully performing a gastric resection. 

I recognize with regret that there are 
physicians operating who have not had 
the proper training for abdominal surgery; 
and as has been shown by Verbrycke and 
others, their mortality is inordinately high. 
In a case of suspected gastric cancer, I 
would therefore stress the importance, I., 
of a careful study by a capable and experi- 
enced clinician before considering surgery; 
and 2. if the exploration is performed, it 
should be done by an experienced surgeon 
who has a working knowledge of the 
pathology of the stomach and other ab- 
dominal viscera, and who is capable of 
operating upon any operable condition 
that may be found in the abdomen. Cer- 
tainly the general practitioner surgeon 
should not hazard the life of his patient by 
attempting a gastric operation when an 
experienced and qualified surgeon is avail- 
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able. There are a few, and only a fey 
surgeons in each state who should attemp: 
operations for cancer of the stomach. 


GASTRIC CANCER VICTIM 


The average man who has, what ap 
experienced clinician would regard as earl, 
symptoms of gastric cancer, does not con- 
sider them as of much importance; and ii 
may be months before he consults his 
family physician, who prescribes a “tonic” 
and advises the patient to “be careful 
about his diet.” In a few months or some- 
times a year or two later, the patient 
begins to have abdominal pain, or nausea 
and vomiting, usually several hours after 
his evening meal. Then there may be the 
“coffee ground” vomitus, a small or even 
a large gastric hemorrhage; there is pallor, 
loss of flesh, and the patient complains of 
weakness. He then begins to realize that 
he has something more than “just a little 
indigestion.” 

After a few months, or one or two years, 
of medical treatment the patient with 
gastric cancer is referred by his physician 
to a “stomach specialist,” who finds that 
he has an achlorhydria, and the x-ray 
reveals a filling defect; and, if the cancer is 
near the pylorus, there is retention of the 
barium meal in the stomach. Then the 
patient is referred to a surgeon, who usually 
finds the cancer inoperable; but if there is 
pyloric obstruction, a gastroenterostomy 
is performed. If not, the abdomen is 
closed and the patient is advised to take 
“‘good old morphine” until death comes as 
a relief from his sufferings. 

The general practitioner is not the only 
one to blame for the inordinately hig’: 
mortality of gastric cancer. The gastrv- 
enterologist or the internist, because the 
x-ray does not reveal a filling defect in t!\c 
stomach, or the analysis of the stoma: 
contents may be normal, or because th 
pain is endurable, waits for positive e\- 
dences of cancer and treats the gasti- 
cancer patient for weeks or months ur | 
the case becomes inoperable. 
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The fact that such a patient improves on 
medical treatment does not mean that he 
has not a cancer of the stomach; because 
sometimes either with or without treat- 
ment the symptoms are ameliorated or 
disappear altogether for a time. I have had 
patients with inoperable cancer of the 
stomach proved by exploration, who have 
made such marked improvement as shown 
by gain in weight, increase in hemoglobin 
and in blood counts, less pain, etc. that 
they, and I, hoped that I had made a 
mistake in diagnosis; but in a few weeks or 
months all the symptoms would return and 
the patient die from the cancer. Lord Berke- 
ley Moynihan laments the fact that “the 
success of the medical treatment in early 
cases of cancer of the stomach is one of the 
causes of the high mortality from the 
disease.” 

Only too frequently the stomach cancer 
victim falls into the hands of an “‘appendi- 
citis’”’ surgeon, who operates and removes 
the appendix never suspecting that his 
patient has a gastric cancer; and “the 
paths of gory lead but to the grave.” 

The gastric cancer patient himself more 
often is to blame. He thinks he has “just 
a little indigestion,” and takes the patent 
medicine advertised in his favorite news- 
paper or that he hears recommended over 
the radio; and when he does not improve, 
he goes to the chiropractor, or to the 
osteopath, or other charlatans, who takes 
his money and encourages him to wait, thus 
taking away his chance to live. 

All of us know that one of the foregoing 
hard luck stories is the usual history of the 
victim of gastric cancer; and that it is 
unusual to suspect the diagnosis in time 
for hope of cure by operation. 

Sometimes no one is to blame for an 
early death from gastric cancer. Until we 
know more of the genesis of malignancy 
there will be many cases operated upon 
and the growth removed in what is now 
called its incipiency, in which metastasis 
has already taken place; and the patient 
will die even if he is operated upon the day 
his first symptoms of cancer become evi- 
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dent. When the lymphatics and the blood 
supply of the stomach are considered, and 
the opportunities for the cancer to spread 
by contiguity to the liver, the pancreas, 
colon and peritoneum are considered, it is 
difficult to understand why there are not 
metastases in every patient with cancer of 
the stomach, even in its incipiency. 

It is true, if the general practitioners 
and the public are taught that “just a 
little indigestion” in a middle aged man or 
woman may be a warning of an existing 
malignancy of the stomach. If the case is 
carefully studied and an exploration per- 
formed, many victims of gastric cancer 
may be saved, who by waiting a few 
months would be doomed to an early 
death. Not until the public has been 
taught the early symptoms of gastric 
cancer, not. until the general practitioner 
realizes that the man or woman of cancer 
bearing age is a potential victim of malig- 
nancy when he complains of “just a little 
indigestion,” and not until the general 
practitioner considers it his duty to refer 
such patients immediately to competent 
specialists for diagnosis, and the latter 
realizes that he should not delay advising 
an operation when cancer of the stomach is 
suspected, will the mortality of gastric 
cancer be reduced. 

Perhaps my pessimistic viewpoint con- 
cerning gastric cancer is based upon my 
own limited experience. I have to admit 
that in my thirty years’ experience in a 
fairly large private practice devoted largely 
to chronic gastrointestinal and nutritional 
diseases of adults, I have had only one 
patient with gastric cancer who came early 
enough for an operation to effect a cure; 
but others who have had a larger experi- 
ence share my pessimistic viewpoint of the 
curability of carcinoma of the stomach. 

One patient, in whom I had made a 
diagnosis of peptic ulcer, a year later was 
found to have an inoperable cancer of the 
stomach. No doubt there have been others 
whom I have treated medically who should 
have been operated, but I do not know 
about them; however I hope to make fewer 
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mistakes in the future. The one patient 
with gastric cancer who consulted me 
before it was too late for operation, is 
living at the age of seventy-two years and 
is in perfect health twelve years after a 
resection of the stomach by the elder 
Finney. Since there is one case of cancer 
of the stomach reported in which a recur- 
rence was found thirty years after oper- 
ation, I am not sure but that this patient 
may yet show up some day with a cancer 
of the remaining half of the stomach. 


OPTIMISTIC STATISTICS 


No one claims a low mortality in gastric 
cancer, but there are those, like Gatewood, 
whose studies prove that in selected cases, 
at least there is hope that the mortality 
in gastric cancer may be reduced by early 
diagnosis and radical surgery. Gatewood 
in a study of 417 cases over a period of ten 
years found that 208 were inoperable, and 
209 were operated. In 30 per cent of these 
the cancer was so extensive that operation 
was purely exploratory. Resection was 
done in 122 cases, with a mortality of 18 
per cent (22 patients). Of the surviving 
100 patients 46 per cent lived over three 
years; 39 per cent lived over five years; one 
patient (1 per cent) lived over twelve 
years, and one patient (1 per cent) was 
living at the end of sixteen years; one 
patient (1 per cent) was living at the end 
of seventeen years. 

Raffaele Bastianelli, the great Italian 
surgeon, at the International Cancer Con- 
ference in London in 1928 reported a 
personal experience of 543 operations for 
cancer of the stomach; 239 were resections 
with the mortality of 28 per cent; 176 were 
gastroenterostomies with a mortality of 
21.4 per cent; 113 were explorations, evi- 
dently in hopeless cases, with a mortality 
of 15 per cent. Bastianelli does not apolo- 
gize for his high operative mortality but 
considers from his experience that there is 
hope for cure in 7 per cent of the cases of 
gastric cancer. 

Statistics from many other surgeons 
show varying degrees of optimism or 
pessimism regarding the curability of gas- 
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tric cancer. In some of them the enthusiasm 
of pathologists may account partly for their 
'ow mortalities and higher incidence o/ 
cures; but this fact remains that there is at 
present a pessimistic attitude regarding 
the curability of gastric cancer is main- 
tained by many skillful surgeons who have 
had extensive experiences in dealing with a 
disease that claimed 25,802 victims in the 
United States in the year 1932. 


EVALUATING THE SYMPTOMS OF 
CARCINOMA OF THE STOMACH 


In evaluating the symptoms which 
would lead the careful thinking physician 
to suspect early cancer of the stomach, 
Finney regards “loss of appetite and 
stomach consciousness” as of much im- 
portance. He also is impressed with the 
history in many cases of a definite date of 
the origin of symptoms, such as the follow- 
ing: “On a certain day something | ate 
seemed to disagree and since then I have 
not cared for food, and my stomach gives 
me trouble. There is something wrong 
with me generally. I am lacking in strength 
and endurance.”’ Carson also considers loss 
of appetite as the first of the early symp- 
toms of gastric cancer, then loss of energy 
followed by slight anemia and a little loss 
in weight. 

Lord Berkeley Moynihan emphasizes the 
fact that there are ‘“‘no symptoms pathog- 
nomonic of cancer of the stomach; the 
symptoms are suggestive, not conclusive.’ 
He undoubtedly refers to the early diag- 
nosis; because there are, In some cases at 
least, symptoms which make the exper'- 
enced clinician act on the justifiable 
assumption that his patient has a gastric 
cancer. The plan of treatment in suspecte« 
tuberculosis is to treat the patient as if 
the diagnosis were certain; so in cancer 
of the stomach if there are sufficient da‘ 
on which to base a probable diagnosis, «' 
seems that the safest procedure is to giv° 
the patient his best chance by an ear'!: 
operation. 

Barney Brooks, Professor of ry. 
Vanderbilt University, is not 
the early recognition of cancer; as t! 
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vasis for his opinion, he gives the following 
reasons: 

1. Cancer of the stomach has no early 
symptoms, because cancer per se does not 
produce pain, fever, malnutrition, anemia 
or any other departure from a sense of 
good health. 

2. Cancer of the stomach symptoms 
are all referable to ulceration, infection, 
or obstruction, which are after all late 
manifestations. 

3. With our present knowledge there is 
no reason to hope for very early diagnosis. 

4. The earliest symptom is consciousness 
of “‘something unusual”’ in “digestion,” and 
this may just as well mean one of a great 
many other diseases. The x-ray is the 
earliest evidence justifying operation. 

Certainly up to this time, there is no one 
symptom or finding, except positive x-ray 
evidences, on which to base a positive 
diagnosis of cancer of the stomach; so that 
it seems worthwhile to discuss the more 
important complaints of the patient and 
the laboratory findings which suggest the 


possibility of cancer of the stomach. 


General Malaise. An early manifesta- 
tion of gastric cancer is a lowered state of 
vitality which may be the post boc or in 
some cases possibly the propter hoc of 
malignancy. The patient complains of 
“feeling below the mark”; he tires easily 
and becomes exhausted before the day’s 
work is done. Often the patient cannot 
describe his symptoms but says that he 
knows that “something is wrong.” Not 
infrequently such patients feel as if they 
have “flu” and when he has abdominal 
discomfort, he sometimes diagnoses his 
case as “intestinal flu.”” The patient who 
says that he has had several attacks of 
“intestinal flu,” with or without fever, 
should be investigated for malignancy of 
the stomach. 

Anorexia. Loss of appetite may be an 
carly symptom. When a man or woman of 
cancer bearing age complains of a lack of 
desire for food, even if there are no other 
symptoms, and if it cannot be explained 
ly other lesions, the possibility of early 
malignancy should be considered and the 


Harris—Gastric Cancer Symptoms American Journal of Surgery 22Q 


patient kept under observation until the 
cause of the anorexia can be determined. 
Loss of appetite alone without other 
symptoms would not justify a diagnosis of 
probable early cancer of the stomach, but 
when associated with vague abdominal 
discomfort, loss of strength, and fatigue, it 
is an important symptom. The progressive 
loss of appetite, until in the later stages 
there is actual repugnance of food, is 
observed often. 

Stomach Consciousness. Usually, long 
before pain occurs in cancer of the stomach 
the patient will complain of an indescrib- 
able feeling of abdominal discomfort. He 
is not able always to locate the area of 
abdominal distress, but often will place his 
hand over the upper part of the abdomen 
saying that his trouble lies under his hand. 
He usually thinks that “gas” is responsible 
for his symptoms, and says that if he could 
belch, he would be relieved. The more 
ignorant ones complain of “‘gas-tritis.” 

Remissions of days, weeks, or months of 
the abdominal discomfort does not mean 
that the patient has not an early gastric 
cancer; periodicity of symptoms may occur 
in the early stages of cancer, as in ulcer 
of the stomach or duodenum. As the cancer 
progresses the discomfort becomes more 
severe and more constant, gradually merg- 
ing into the stage of unremitting pain. 

Pain. Abdominal pain has been re- 
garded as the most important complaint of 
the patient with gastric cancer. It is not, 
however, a constant symptom; and often 
the patient will give a history of several 
months of vague abdominal discomfort 
and ill health before the pain is recognized. 
Some of the most malignant cancers of the 
stomach may not cause pain at any time 
during their course until death claims the 
victim. 

If, as in the large proportion of cases, 
pain is present, it usually is not related to 
meals but is sometimes exaggerated by 
eating. The pain when it occurs, usually is 
more or less constant and is of a dull aching 
character. Nocturnal pain is more constant 
in gastric cancer than in most other 
abdominal lesions. 
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Occasionally the pain of gastric cancer 
simulates ulcer very closely in that by 
eating small quantities of bland food there 
is relief from the pain that occurs two or 
three hours after eating. Rarely the pain is 
paroxysmal in character resembling gall- 
stone colic or cholecystitis with cystic or 
common duct obstruction. Usually the 
pain is circumscribed to the extent that 
the patient can cover the painful area 
with his hand, but it is rarely confined to a 
spot on which the patient can place a 
finger, as In gastric or duodenal ulcer. The 
pain of gastric cancer usually is confined 
to the upper abdomen in the epigastrium 
or just above the umbilicus. It is to the 
right or left of the midline depending 
upon whether the cancer is of the pyloric 
end or of the fundus of the stomach. 

In the early months of gastric cancer 
narcotics are not required for the relief of 
pain; but as the disease progresses, they 
become necessary. 

Nausea. Nausea without apparent 
cause is often one of the first symptoms of 
gastric cancer. Early nausea is as a rule not 
related to eating, often being more pro- 
nounced before breakfast; but in some cases 
it is exaggerated by eating a full meal. 

Vomiting. Vomiting may occur early, 
but usually it is a late symptom appearing 
in cancers of the pyloric region in which 
there is obstruction with resulting gas- 
trectasis. In such cases the vomiting 
usually comes on at night when the patient 
vomits to relieve the pain. Occasionally, 
the gastric cancer patient is nauseated 
before breakfast and cannot eat until the 
stomach is emptied. If there is pyloric 
obstruction, particles of food eaten the 
day before may be vomited. 

Hematemesis. ‘‘Coffee ground,” vomit- 
ing, supposed to be characteristic of gastric 
cancer, is a late symptom. It is due to 
ulceration of the cancer and results from 
erosions into the minute blood vessels of 
the stomach. Small hemorrhages occur not 
infrequently in gastric cancer, and occa- 
sionally massive and even fatal hemateme- 
sis Is seen. Hemorrhage resulting from 
erosion of the cancer into a large gastric 
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blood vessel is necessarily a late manifesta- 
tion; but the text books speak of hema- 
temesis as being at times an early symptom. 

Constipation and Diarrhoea. A change 
in the patient’s habits of bowel movements 
is considered of importance in the early 
diagnosis of cancer of the intestines, and in 
gastric cancer constipation may occur early 
and be one of the first symptoms of which 
the patient complains. Later in the course 
of the disease after the hydrochloric acid 
forming cells of the stomach have been 
destroyed, a gastrogenic diarrhoea some- 
times occurs. 

Melena. Tarry stools occur in gastric 
cancer as in peptic ulcer, but generally 
melena is found only in advanced cases. 

Pallor and Cachexia. When a cancer of 
the stomach is the cause of pronounced 
pallor or a lemon yellow tint of the skin, 
it usually is too late for hope of recovery 
by resection; but a slight degree of pallor 
without apparent cause in a middle aged 
man or woman may be one of the first 
objective signs of cancer of the stomach. 
The patient or his friends observe that he 
is pale, or the physician notes a slight 
pallor; the typical cancer cachexia is a late 
manifestation. The patient with cancer of 
the stomach is usually doomed when the 
cachexia of malignancy occurs. 

Loss of Weight. The gradual loss of 
weight without apparent cause, associated 
with ‘“‘stomach consciousness” may be 
early signs of gastric cancer; but when there 
is actual emaciation resulting from malig- 
nancy, the case usually is hopeless. 

* Tumor. When a mass can be palpated 
in a patient having a gastric carcinoma, it Is 
certain that neoplasm has existed for some 
time. Therefore, finding a mass in the 
abdomen is never an early sign of gastric 
cancer; and usually, but not in all cases. 
when a mass is felt, there is such extensiv: 
involvement of the stomach, with metasta- 
ses in the lymphatics, the peritoneum, th: 
liver or pancreas that there is little hop 
for cure by resection of the stomach are: 
bearing the tumor. Certainly the fact the 
no mass can be palpated has no bearin 
on the early diagnosis of gastric cance’. 
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and it may seal the patient’s “death 
warrant” to postpone an operation for 
gastric cancer until the tumor can be felt. 

Age Incidence. While cancer of the 
stomach usually occurs in middle age or in 
elderly persons, it is sometimes seen in 
early life. Mintz reported a proved case 
of cancer of the stomach in an eleven year 
old boy, and Marble reported the case of a 
seventeen year old girl. Eustermann in a 
study of 1000 cases of cancer of the stomach 
found the following age incidence: 


Age Cases Per Cent 
14 1.4 
30-39... 78 7.8 
199 19.9 
286 28.6 
I 

1000 100.0 


While cancer is much more frequent in 
middle and advanced life, it should not be 
forgotten that it does occur in youth or in 
early adult life; and patients of any age 
with cancer symptoms should be thor- 
oughly investigated. 

Heredity. There is a difference of opin- 
ion as to heredity in cancers of all kinds. 
Personally, I am impressed with the con- 
clusions that may be deduced from Maude 
Schley’s studies on heredity of cancer in 
rats. I have had a number of patients with 
cancer of the stomach who gave a history 
of one or more siblings, or a direct ancestor 
who died of cancer, but not of the stomach 
in all cases. One, a striking case in what 
appeared to be familial cancer was a 
malignant polypus with a pedicle so long 
that at times it would pass through the 
pylorus and cause pylorospasm and ob- 
structive symptoms with hematemesis for a 
few days at a time, and then the patient 
would be quite comfortable. The diagnosis 
in this case was made from x-ray studies 
during and between exacerbations of ob- 
structive symptoms. Resection of the 
stomach confirmed the diagnosis. The 
patient died after one or two years. This 
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patient had a brother whom he had not 
seen in many years and whom from the 
patient’s description of the case had much 
the same symptoms he had. This brother 
was operated and a malignant polypus was 
found, from which he died later. 

Certainly the physician is more con- 
cerned about a patient who has a family 
history of cancer and who has suspicious 
symptoms of early cancer of the stomach 
than he would be with a patient whose 
family had been free from cancer. 


LABORATORY AIDS IN THE EARLY 
DIAGNOSIS OF GASTRIC CANCER 


The clinical laboratory is of value in 
studying the patient suspected of having a 


_ gastric cancer; but up to this time there 


is no laboratory finding upon which a 
positive diagnosis of cancer of the stomach 
can be based. 

Serodiagnostic Methods. Extensive re- 
searches have been made in an endeavor to 
perfect a serodiagnostic method of detect- 
ing cancer in any part of the body, similar 
to the Wassermann in syphilis, but without 
success up to the present. At the 1928 
International Cancer Conference the sero- 
diagnosis of cancer was discussed; the 
concensus of opinion having been that the 
Abderholden and the Mackenzie reactions 
and the Ringold method have been proved 
to be without value (Dodd). Fry believed 
the flocculation reaction may yet offer hope 
of a serodiagnostic method in diagnosing 
cancer of the stomach, while Ichikawa 
thought the Batelho’s reaction may be of 
value. 

When the nature of cancer has been 
discovered, no doubt a method will be 
worked out; but until then, lines of research 
reactions, agglutinations and other changes 
in the blood that are characteristic in 
cancer must be conjectural. Even though 
there seems little chance for success in such 
researches, the quest of an exact method of 
diagnosing cancer from blood changes 
should not be abandoned. 

Gastric Contents. Achlorhydria, former- 
ly considered as pathognomonic of gastric 
cancer, is of no value whatever in making 
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an early diagnosis of gastric cancer. It does 
occur; but when it results from a neoplasm, 
it is a late manifestation. Achlorhydria is 
seen so frequently in patients who have no 
malignancy that its presence has no 
significance in making a diagnosis of 
gastric cancer. 

A number of patients have been referred 
to me with a diagnosis of gastric cancer, 
mainly because there was an absence of 
hydrochloric acid in the stomach contents 
after an Ewald test breakfast, but I could 
find no evidences of malignancy. Achlor- 
hydria constantly accompanies pernicious 
anemia and is as frequent in gall-bladder 
infections as it is In gastric carcinoma. 
Achlorhydria is also found frequently in 
psychasthenia and neurasthenia and occurs 
when the patient seems quite normal in 
every way. 

Hyperchlorhydria is found not infre- 
quently in gastric cancer; but, of course, 
that has no bearing on the diagnosis. 
Hyperchlorhydria and normal hydrochloric 
acidity of the stomach contents probably 
occur more frequently in the early stages 
of gastric cancer than achlorhydria. Achlor- 
hydria may be present early; but then it 
is an incidence, and not a sine qua non, in 
the diagnosis of gastric cancer. 

The presence of free or occult blood in 
the contents of the fasting stomach after a 
test meal is of value in making an early 
diagnosis of gastric cancer; though it 
should be remembered that in peptic ulcer 
blood may be found in the stomach con- 
tents. Likewise, slight trauma to the fauces 
in passing the stomach tube may account 
for blood, either occult or free, in the 
gastric contents. 

The presence of particles of carcinoma- 
tous tissue in the syphoned stomach con- 
tents has been reported. This finding would 
necessarily occur after ulceration into the 
stomach by the tumor, so that it could not 
be regarded as an early manifestation of 
gastric cancer. 

Occult Blood in the Stools. Melena has 
been mentioned as occurring in gastric 
cancer though usually it is a late finding; 
but occult blood in the feces of the gastric 
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cancer patient is a finding of importance. 
It may be found early in the course of the 
disease even before the x-ray findings are 
positive. In the later stages of gastric 
cancer, occult blood is almost a constant 
finding. The fact, however, that occult 
blood is not found in the stools of a patient 
in which gastric cancer is suspected does 
not at any time exclude the diagnosis of 
carcinoma of the stomach. 

Lactic Acid. The organic acids that are 
found normally in varying degrees in the 
stomach contents after a test meal are 
increased in amounts when there is achlor- 
hydria or gastric subacidity. Free hydro- 
chloric acid in the stomach contents 
inhibits the action of the lactic acid 
forming microorganisms; and an increase of 
lactic acid in the stomach contents results 
from a deficiency or absence of free hydro- 
chloric acid. It is true that in advanced 
cancer of the stomach there is an increase 
in the lactic acid contents, but it is a result 
of the achlorhydria and, therefore, only an 
incident in the course of the disease. In 
gastrectasis from any cause, particularly in 
the neglected peptic ulcer patients with 
pyloric obstruction, the lactic acid forming 
bacteria thrive, and an excess of lactic 
acid in the stomach contents, while of 
significance, is not important in making a 
diagnosis of gastric cancer. 

The Boas-Oppler Bacillus. The Boas- 
Oppler bacillus, a microorganism associated 
with lactic acid, is frequently found in the 
stomach contents of gastric cancer patients. 
Perhaps it is seen more often in the gastric 
contents of gastric cancer patients than in 
other conditions, but it may occur in any 
condition in which there is achlorhydria. 
A case is recalled in Vienna in 1906, prior 
to the days of the Wassermann and before 
the x-ray diagnosis of gastric cancer hac 
been perfected, in which a woman hac 
pain, coffee-ground vomiting, abdomin: 
tumor, emaciation, marked anemia, achlor- 
hydria, with numerous Boas-Oppler baci! :: 
in the stomach contents. A positive diagne 
sis of gastric cancer was made. The autops « 
showed an enormous gumma of the liv: 
with no stomach lesion. At that tim: 
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Schmidt was teaching in Von Neusser’s 
Clinic of the University of Vienna that the 
leptothrix bucallis was the parent organism 
of the Boas-Oppler bacillus. There is 
evidence to show that Schmidt was correct 
in his assumption that the Boas-Oppler 
bacillus is a morphological transition from 
the ordinary organisms found in the mouth. 
Therefore, one would expect to find the 
Boas-Oppler bacillus in gastrectasis result- 
ing from any cause in which there is gastric 
retention associated with achlorhydria. 
Every clinician who has had much experi- 
ence in dealing with gastric disorders has 
encountered the Boas-Oppler bacillus in 
the gastric contents of patients who did 
not have cancer. 

Anemia. Varying degrees of anemia 
have been found in patients having gastric 
cancer; but if one would make an early 
diagnosis of gastric cancer, it must be 
done when the patient’s blood has almost, 
if not quite, the normal hemoglobin content 
and when the red and white counts are 
within or near the normal limits. Occasion- 
ally, however, there is a very marked 
anemia, even to the point of suspecting 
pernicious anemia, before the diagnosis of 
gastric cancer has been made. 

Hyperglycemia. Hyperglycemia has been 
noted in gastric cancer. Indeed, it has been 
observed so often as to suggest that high 
blood sugar readings are of diagnostic 
significance in cancer of the stomach. It is 
probable that in such cases there are 
metastases in the pancreas, thus decreasing 
the secretion of insulin by the islands of 
Langerhans. It, therefore, seems probable 
that when hyperglycemia occurs, it is due 
to secondary invasion of the pancreas or 
that the primary lesion is in the pan- 
creas, and the stomach involvement is 
secondary. 

The X-ray. With Dr. Gregory Cole on 
the program, I shall not attempt to discuss 

roentgenological technic or the x-ray in 
differentiating the types of gastric cancers. 
Undoubtedly the x-ray is the most impor- 
tant single factor in the diagnosis of cancer 
of the stomach; and in the hands of an 
expert roentgenologist positive findings of 
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cancer of the stomach may be regarded as 
settling the question. The findings of an 
untrained roentgenologist are unreliable, 
often misleading and are often worse than 
having no x-ray studies at all in arriving at 
a diagnosis of cancer of the stomach. 

Barney Brooks had an experience which 
convinced him that the diagnosis of a 
cancer of the stomach may be made very 
early by a competent roentgenologist. A 
well nourished individual with a slight 
ailment was assigned to a fourth year 
medical student to be “thoroughly worked 
up.” There were no symptoms which 
suggested the diagnosis of gastric cancer, 
but a gastrointestinal x-ray series was 
done. The roentgenologist surprisingly 
found a filling defect in the posterior por- 
tion of the stomach. Brooks explored the 
patient on the roentgenological findings 
and found an ulcerated cancer about 3 cm. 
in diameter and 1 cm. thick. The tumor 
with a surrounding wide margin of tissue 
was resected, and at the end of two years 
the patient is living with no clinical evi- 
dence of recurrence. 

If more people would have annual or 
semiannual physical examinations by well 
trained clinicians, the early manifestations 
of cancer would be recognized so that the 
diagnosis might be made by x-ray findings 
and early resections be performed without 
much hazard to patients, who might then 
hope for permanent cures of their cancers 
of the stomach. 

Horsley is of the opinion that a negative 
x-ray finding in a case of suspected gastric 
cancer does not exclude early malignancy; 
and he also insists that the patient should 
have the benefit of an abdominal explora- 
tion. He cites Scott as having found by 
abdominal exploration several gastric 
cancers when the x-ray findings were 
negative. 

There is admitted need for improving 
and simplifying methods and technic of 
roentgenologic examination of the stomach. 
The suggestion has been made that a 
smaller quantity of barium given with oat- 
meal or other semisolid carrier, making a 
thick pasty mixture which does not distend 
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the stomach, may show up filling defects 
better than the present method of giving 
the large opaque meal in milk or other 
liquids. Batzer and others are said to be 
making investigations with the smaller 
thick barium meal in the study of gas- 
tric lesions. Certainly the roentgenologists 
should continue their endeavors to improve 
their methods of studying patients with 
suspected gastric cancer. 

Personally, if I had symptoms suggesting 
the possibility of cancer of the stomach, 
I would have x-ray studies by the most 
expert roentgenologist available; but if his 
findings were negative I would have an 
abdominal exploration with the hope that 
if a cancer were discovered, it would be in 
time for its removal with a reasonable 
chance of a cure. I would, however, select 
the best surgeon that I could find, one who 
can recognize very early malignancy, and 
one who has performed many resections of 
the stomach for cancer. 

Visualization of the Stomach. In expert 
hands the gastroscope may show unmistak- 
able evidences of carcinoma of the stomach, 
particularly of the fundus and extensions 
from the lower part of the oesophagus into 
the stomach. Pack has had cases in which 
the gastroscope was the deciding factor in 
making a positive diagnosis of carcinomas 
of the fundus of the stomach of the radio- 
sensitive type. Such cases often are not 
amenable to operation, but recession of 
the growth and improvement in the symp- 
toms may follow the use of radium in the 
proper dosage. 

The lay press recently reported the use 
of a miniature moving picture machine 
encased in the end of a stomach tube by 
which many pictures of the interior of the 
stomach may be made. The enlargement of 
the films in such studies may reveal evi- 
dences of cancer before roentgenologic 
examination would show any abnormality 
of the stomach. There are many obvious 
difficulties in the use of a moving picture 
machine in the end of a stomach tube; but 
the possibilities of valuable findings in early 
malignancy by direct photography should 
not be underestimated. 
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DIFFERENTIAL DIAGNOSIS 


Among the diseases and conditions which 
sometimes present symptoms which may 
be difficult to differentiate from the earl) 
symptoms of gastric cancer, the following 
may be mentioned: gastric and duodena! 
ulcers, syphilis of the stomach, cholecysti- 
tis, gall stones, cancer and other tumors of 
the liver, hepatic cirrhosis, gumma of the 
liver, tumors of the pancreas, pancreatitis, 
intestinal neoplasms, abdominal tuberculo- 
sis, pernicious anemia and gastric neuroses. 

Gastric Ulcer. It is not always possible 
to differentiate between a gastric ulcer and 
an early cancer of the stomach by the 
roentgenological findings. In gastric ulcer 
there is usually a long history of periodicity 
of symptoms, particularly pain one to 
three hours after eating, relieved by taking 
food or alkalis, to be followed by several 
weeks or months of euphoria. While the 
transition from gastric ulcer to gastric 
cancer is not frequent, it does occur; and 
when a change in symptoms of a gastric 
ulcer patient is seen, or if the symptoms 
are intensified and more persistent, an 
exploration of the abdomen is demanded. 
When there is doubt as to the diagnosis of 
cancer or ulcer of the stomach, an operation 
is the safest procedure; because in the 
transition from gastric ulcer to cancer, 
metastases occur early, and the delay in 
making a positive diagnosis may take away 
the patient’s chance for cure by surgery. 

Duodenal Ulcer. The differential diag- 
nosis between early carcinoma and duo- 
denal ulcer with pyloric obstruction is not 
always simple. In duodenal ulcer the 
symptoms usually begin in the second or 
third decade; often earlier; and the symp- 
toms usually have existed over a numbe* 
of years with remissions of symptoms fcr 
weeks or months at a time. The x-ro) 
diagnosis of a duodenal ulcer when positi\ 
would practically eliminate cancer for t!° 
reason that malignancy of the duodenu™ 
is of extremely rare occurrence. . 

Syphilis of the Stomach. Luetic gastr-” 
lesions are apt to occur more frequently » 
young adults. Usually there are oth 
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clinical evidences of syphilis and positive 
blood Wassermanns. It is not always possi- 
ble to differentiate between the x-ray filling 
defect in syphilis of the stomach and malig- 
nancy, particularly in lesions near the 
pylorus. Antiluetic treatment will usually 
clear up the symptoms rapidly, but in 
some cases in which the lesion is near the 
pylorus, cicacitricial contraction occurs and 
the obstructive symptoms are exaggerated. 
In the latter event a resection is indicated 
so that even if no cancer is found, the 
patient will be benefited by an exploration. 
It also should not be forgotten, however, 
that a patient with syphilis may develop 
cancer, and antiluetic treatment should not 
be continued too long without clinical 
improvement of the patient before an 
exploration is made. 

Cancer of the Gall Bladder and Liver. 
Primary cancer of the liver and gall bladder 
is rare, while metastases to the liver occur 
frequently in gastric, pancreatic and in- 
testinal carcinoma. In cancer of the liver 
and gall bladder the pain, anemia, slight 
jaundice, and emaciation develop rapidly, 
but in the early stages of hepatic cancer, 
it would be difficult to differentiate between 
gastric cancer and cancer of the liver. 
Usually there is enlargement of the liver 
also. Positive x-ray findings of gastric 
cancer are sometimes necessary to exclude 
cancer of the liver or gall bladder. 

Gall-bladder Infection and Gallstones. 
Gall bladder disease may simulate gastric 
cancer in that the pain Is sometimes in- 
definite, persistent, and is frequently asso- 
ciated with pylorospasm. Achlorhydria is 
frequent in both gastric cancer and gall- 
b!adder disease. The Graham-Cole test for 
goll-bladder disease, while not infallible, 
is of great value in determining whether 
or not there is gall-bladder disease present; 
and, likewise, it brings out the presence of 
gallstones much more frequently than 
formerly could be done by x-ray examina- 
tions. It should not be forgotten that a 
patient may have a diseased gall bladder 
and a cancer of the stomach. An x-ray 
showing a filling defect in the stomach and 
other evidences of malignancy should make 
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the diagnosis positive of gastric cancer. 
However, exploratory laparotomy should 
not be delayed when there is a question 
of a lesion of the gall bladder, with or 
without gallstones, or cancer; since surgery 
gives hope of relief from both conditions. 

Tumors of the Pancreas. Cancers of the 
pancreas result in pain, sometimes nausea 
and vomiting, and sometimes by pressure 
cause a filling defect in the stomach. 
Usually with the x-ray it is possible to 
determine whether the tumor is of the 
pancreas, or if there is actual filling defect 
in the stomach itself. In islet cell carcinoma 
there is usually disturbed carbohydrate 
metabolism, often hypoglycemia, but in 
other cases there may be hyperglycemia 
and glycosuria. 

Pancreatitis. Chronic pancreatitis is 
being recognized much more than formerly. 
There may be abdominal pain, nausea and 
vomiting in pancreatitis, but often asso- 
ciated with it, there is disturbance in 
carbohydrate metabolism producing either 
hyperglycemia and glycosuria or the op- 
posite condition, hypoglycemia. Of course, 
in pancreatitis there is no filling defect of 
the stomach as there may be in cancer of 
the stomach. 

Cirrhosis of the Liver. Usually there is 
little difficulty in differentiating between 
the different types of hepatic disease and 
gastric cancer; ‘but in some cases epigastric 
distress, abdominal pain, hemorrhages from 
the stomach, loss of flesh and anemia are 
present in cirrhosis of the liver. An alcoholic 
history is frequently obtained (not always 
by any means) in Laennec’s cirrhosis, but 
it should not be forgotten that the alcoholic 
may develop cancer of the stomach. A 
gastrointestinal x-ray series is indicated 
when the diagnosis of early cirrhosis or 
early cancer of the stomach is under 
consideration. 

Gumma of the Liver. Gummata of the 
liver resembling gastric cancer are rare, 
but I have seen one case in which the 
diagnosis of cancer of the stomach had 
been made. In gumma of the liver there is, 
of course, a positive Wassermann, enlarge- 
ment of the liver and usually little pain; 
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but pain, abdominal tumor, nausea, vomit- 
Ing, emaciation and anemia in one case 
were responsible for a diagnosis of gastric 
cancer when the autopsy revealed a gumma 
of the liver. Such a mistake could not occur 
if x-ray examinations by an expert roent- 
genologist were made. 

Intestinal Neoplasms. The _ intestinal 
neoplasms cause abdominal pain, loss of 
weight and anemia just as in gastric cancer; 
though usually in the former, the pain is in 
the lower part of the abdomen. Among the 
early symptoms of intestinal malignancy 
is a change in habits of defecation, usually 
constipation, though in some cases diar- 
rhoea; but the presence of constipation 
may be an early manifestation of gas- 
tric cancer. Gastrointestinal x-ray studies 
usually will decide the diagnosis. 

Pernicious Anemia. In both pernicious 
anemia and carcinoma of the stomach the 
patient may have pronounced anemia and 
achlorhydria. In pernicious anemia usually 
there is no abdominal pain, though in some 
cases there may be abdominal discomfort. 
In pernicious anemia the color index is high 
and there may be marked loss of strength. 
One case in a very excellent clinic is recalled 
in which the diagnosis of pernicious anemia 
was made and a year later the patient had 
developed a palpable abdominal tumor 
with an x-ray filling defect in the stomach 
and other evidences of an advanced cancer 
of the stomach. A cancer of the stomach 
sufficiently advanced to produce an anemia 
so profound as to be mistaken for per- 
nicious anemia should show x-ray evidences 
of malignancy. 

Abdominal Tuberculosis. Gradual loss 
of weight, fever, pallor, slight anemia, and 
abdominal discomfort or even abdominal 
pain may occur in both cancer of the 
stomach and tuberculosis; but tuberculosis 
occurs more frequently in younger adults 
and usually the pain in tuberculous 
peritonitis or tuberculous enteritis is more 
diffused. Diarrhoea is more frequent in 
abdominal tuberculosis. In tuberculosis 
also there may be physical signs and x-ray 
evidences of tuberculosis of the chest. The 
anamnesis is of much importance in differ- 
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entiating between early gastric cancer anc 
tuberculosis. The x-ray should in most cases 
be the deciding factor. 


CONCLUSIONS 


1. The symptoms making up the gener 
ally accepted criteria for the diagnosis of 
cancer of the stomach, i.e., abdomina! 
pain, nausea, vomiting, emaciation and 
anemia (cachexia) are late manifestations 
due to ulceration, secondary infection and 
obstruction; and when they occur, in the 
vast majority of cases the patient has lost 
his chance for a cure by surgery or any 
other method of treatment. 

2. The earliest manifestation of gastric 
cancer in an individual over thirty years 
of age, who is otherwise healthy, usually 
is what he calls “just a little indigestion.” 
If such a person, as soon as he becomes 
stomach conscious, will consult the most 
capable gastroenterologist or internist avail- 
able, who will take time for a thorough 
study of his case including an x-ray ex- 
amination by an expert roentgenologist, 
the diagnosis may be made early enough 
for the patient to be cured by an operation. 

3. In a small percentage of cases cancer 
of the stomach becomes engrafted upon 
gastric ulcer, though it is extremely rare for 
a duodenal ulcer to become malignant. 
Therefore, if the individual who has an 
ulcer of the stomach is not speedily relieved 
of symptoms, or if there is a recurrence of 
symptoms after rest and dietary manage- 
ment for a few weeks in a hospital under a 
capable and experienced clinican, he should 
have an operation with the hope of remov- 
ing the precancerous ulcer before malig- 
occurs. 

. The annual or semiannual physic! 
may reveal symptoms whic 
would cause the well informed physicia® 
to suspect cancer of the stomach earlis: 
than now is being done. Therefore, if th 
public can be taught the need for the annu ! 
or semiannual physical examination | 
capable physicians, there is hope of decre« - 
ing the present frightful death rate fre 
cancer of the stomach. 

[For References see p. 377.] 
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ANESTHESIA FOR THE SURGERY OF GASTRIC CANCER * 


James T. GwWATHMEY, M.D. 


Clinical Professor of Oral Surgery, New York University 


NEW YORK, N. Y. 


HE agent and method for anesthesia 

in surgery of gastric cancer should be 

selected so that the effects of the 
agent or method may be excluded from the 
final results of the operation. 

Preliminary medication is of extreme 
importance and is but little understood by 
surgeons generally. It prevents psychic 
shock, increases the margin of safety, and 
according to animal experiments may 
prevent postoperative pathologic lesions 
in the lungs, i.e., pneumonia or a lung 
abscess. This has been proved very defi- 
nitely in the laboratory. 

George Barclay Wallace+ using 6 per 
cent ether in normal saline intravenously, 
proved that anesthesia is produced more 
quickly, less ether is used, and the margin 
between complete anesthesia and respira- 
tory failure is widened, thus making 
anesthesia a safer procedure. The following 
is a protocol of the experiment: 


Doc No. 20. We1GHT 13 Kito 
WITHOUT PRELIMINARY MEDICATION 
June 15, 1915. 
10:30 A.M. 
11:34 


0.5 cc. of 2 per cent morphine solution. 

Started intravenous ether adminis- 
tration. 

Complete anesthesia, using 134 cc. 
ether solution. 

Respiratory failure; required only 99 
cc. more ether solution. 


11:38}5 


11:42 


WITH PRELIMINARY MEDICATION 
Sept. 7, 1915. 
2:50 P.M. 
3:10 


0.5 cc. of 2 per cent morphine solution. 

6.05 cc. paraldehyde and 13.0 grams 
potassium bromide. 

Started intravenous ether adminis- 
tration. 

Complete anesthesia, using 87 cc. ether 
solution. 

Respiratory failure, required 245 cc. 
more ether solution. 


*New York University and Bellevue Hospital 
Medical College. 
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In both experiments the dog received 
exactly the same amount of morphine 
sufficient to make it easy to handle him. So 
this factor can be excluded. It will be noted 
that without preliminary medication 134 
c.c. of ether solution was used to produce 
complete anesthesia while only 87 c.c. was 
necessary with preliminary medication. 
Respiratory failure required only 99 cc. 
of ether when preliminary medication was 
not employed, as against 254 cc. of ether 
with preliminary medication, showing that 
the animal which had received preliminary 
medication was safer and in better condi- 
tion than the one which was not pre- 
liminarily medicated. 

The foregoing statement is a paradox. 
Some surgeons and anesthetists think that 
a patient’s safety is jeopardized by pre- 
liminary medication. These experiments 
were fully verified some years later by 
Charles W. Hooper and myself. 

The following results represent a year’s 
work in which approximately 500 animals 
were employed to determine the value of 
preliminary medication in inhalation anes- 
thesia. This laboratory data verifies the 
results in clinical experiments, i.e., that 
proper preliminary medication is equally 
as important as the terminal anesthetic 
agent. The agents used were nitrous oxide, 
acetylene, ethylene, propylene, and ether. 
Four animals were employed for each 
experiment; two were given so much 
preliminary medication that they did not 
move ten minutes later when placed in the 
gas chamber with the controls. All were 
given the same anesthetic under precisely 
similar conditions. The controls jumped 
around and struggled against the anesthetic 


* Read at a Round Table Conference on Cancer at the Fiftieth Anniversary of the Memorial Hospital, May 25, 
1934- 
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and died within eight to ten minutes; the was not unusual to find a partial atelectasi 
animals which received the preliminary and often massive atelectasis involving one 


ae Nitrous oxid 93 per cent, oxygen 7 per cent. 
¥ Fic. 1. No preliminary medication. Air spaces filled Fic. 2. Preliminary medication. Air spaces and bronchi 
with edematous fluid; perivascular edema; con- clear; no perivascular edema or congestion. 
gestion. 


Ags Ether vapor 34 per cent, oxygen 66 per cent. 


Fic. 3. No preliminary medication. Massive atelectasis Fic. 4. Preliminary medication. Lung tissue relative 'y 
and congestion; air spaces obliterated. normal. 


The work of Charles W. Hooper, assisted by the author. From Autochrome photomicrograp''s 
in Nelson’s Looseleaf Surgery, Vol. 1, page 514. 

stage and survived the ether twenty to liver showed no gross lesions and they we 

twenty-five minutes. After the animals not examined microscopically. Microsco; 

were killed they were immediately necrop- cally the lesions showed perivascular edem 


is sied. Lung lesions grossly showing disten- diffused petechiae, alveolar spaces fill ( 


sion, edema and congestion were found in with fluid and bronchi containing e 
the animals that had not received pre- matous fluid. (Figs. 1 through 4.) On t « 
liminary medication. In ether anesthesia it other hand, the lungs of the animals th: ' 


f medication fell asleep with no excitement or more lobes. The heart, kidneys anc 
| 
ly 


received preliminary medication were 
relatively normal. 

Thousands of individuals anesthetised 
without preliminary medication, have made 
uneventful recoveries: however, the facts 
here presented may possibly explain certain 
fatalities which have hitherto been either 
unsolved or charged to other causes. I refer 
especially to postoperative pneumonias. 

The preferred anesthesia for humans is 
the one which combines within itself both 
the preliminary and terminal anesthetic. 
Such an agent and method is oil-ether- 
colonic anesthesia. The patient is put to 
sleep in his own bed; pulse and respiration 
remain more nearly normal than with any 
inhalation method. The recovery is in an 
analgesic state and without nausea and 
vomiting. The anesthesia is under complete 
control from start to finish, as in any 
inhalation anesthesia, i.e., it is reversible 
and controllable. 

The late Charles Baskerville,* in thou- 
sands of experiments in the laboratory, 
proved that 


while‘ether. boils at’34.6 degrees c., it does not 
escape violently from an oil-ether mixture (as 
does ethy! chloride—J. T. G.) when the mixture 
is heated higher, namely, to body temperature 
of 37 degrees c. The rate of separation of ether 
from the oil quickly acquires a definite and 
fairly fixed speed. The significance of this con- 
duct cannot fail to be of great importance, for 
by this means the proper content of ether may 
be maintained in the blood to produce any 
desired physiological effect that has a quanti- 
tative relation thereto, for example the third 
or surgical state of anesthesia. 


If ether separated irregularly from oil, 
producing a deep anesthesia at one time 
and a light anesthesia at another, it would 
bea very unsafe procedure, but the amount 
cf evaporation per minute never varies. 
The anesthesia is automatically main- 
tained by certain inflexible physical laws 
o! which the even evaporization is the 
principle. 

The ether is practically outside the body 
when placed in the colon, as no physiologi- 


* Professor and Director of the Chemical Labora- 
tories of the College of the City of New York. 
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cal effect occurs until the ether evaporates 
from the oil and is absorbed by the blood. 
This occurs at the rate of 1.25 dram every 
five minutes. The frigid condition in the 
colon caused by evaporation of the ether 
from the oil cools the mixture and colon and 
retards the evaporation. This process con- 
tinues automatically until all the ether 
has left the oil. When ether is taken up by 
the small blood vessels surrounding the 
colon, it is carried through the liver by the 
greater circulation and on to the heart. 
From there it is pumped into the lungs. 
By this time it is moistened and thoroughly 
warmed to the body temperature, so that 
there is no irritation to the lungs. 

No pneumonias have been reported with 
this form of anesthesia. The color of the 
face suggests thorough oxidation at all 
times. The physiological balance between 
the pulse and respiration is never disturbed, 
as is usual with inhalation anesthesia. 
Laboratory experiments in the Department 
of Health of New York City by Dr. 
William H. Park show that the bacillus coli 
is killed within two and a half minutes 
exposure of oil-ether. 

In cancer surgery, where anatomical 
knowledge and patience are at a premium, 
in order to obliterate completely all traces 
of the disease, with this method of anes- 
thesia the surgeon can more nearly approxi- 
mate the ideal and disregard the element 
of time. It is especially appropriate for 
gastric cancer. 


SUMMARY 


Ether-oil with preliminary medication is 
the anesthesia of choice for the following 
reasons :— 

(1) Psychic impulses are removed. 

(2) Patient is ready for operation with- 
out undue loss of time. 

(3) Postoperative awakening is in a 
state of analgesia and without pain. 

(4) Nausea and vomiting are eliminated. 

(5) Leisure for careful surgical dissection 
is permitted without added discomfort or 
danger to the patient. 

(6) Ether-oil anesthesia is safer than 
inhalation anesthesia. 
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HE first pylorectomy for cancer was 
done by Péan in 1879. Rydigier, of 
Austria, also performed the operation 

in 1880, but when in February, 1881, 

Billroth, of Vienna, reported the first suc- 

cessful case of partial gastrectomy, a new 

era of gastric surgery was created. 

Partial gastrectomy is divided into two 
general classes:—the Billroth 1 operation, 
in which the stump of the stomach 
is united to the duodenum, and the Bill- 
roth 11, in which the stump of the stomach 
is united to the jejunum or in which 
the stump of the stomach is closed 
and a gastroenterostomy is done. Sub- 
sequent operations are usually referred 
to as modifications of the Billroth 1 or the 
Billroth 11 methods, such as the Finney- 
Haberer modification of the Billroth 1, or 
the Polya or Hofmeister modification of the 
Billroth «1. This classification has the 
advantage of indicating at once the type of 
procedure. 

The Billroth 1 type of operation was 
abandoned by Billroth because of the 
“deadly triangle,” so-called because, when 
the line of sutures closing the stump of the 
stomach met the sutures which united the 
duodenum to the stomach, leakage was 
likely to occur in the y-shaped suture line. 
Apparently in the original technic the 
duodenum was sutured to the stomach 
along the lesser curvature, but in order to 
prevent a diverticulum or cul-de-sac of the 
fundus of the stomach, Wéolfler suggested 
that Billroth would in the future insert 
the duodenum into the greater curvature. 

The Billroth tm method seems to have 
been first suggested in 1885, by Von 


GASTRIC RESECTION FOR CARCINOMA OF THE 
STOMACH* 


J. SHetton Hors.ey, M.D. 


RICHMOND, VA. 


Hacker, an assistant of Billroth, soon after 
he described posterior gastroenterostomy. 
At that time there was no definite know!- 
edge of the motor physiology of the 
stomach and of the importance of the 
lesser curvature, which has been demon- 
strated later by Alvarez, Klein, and others. 
It is now known that the lesser curvature 
is the site of the initial gastric peristalsis 
and that the cardiac end of the stomach 
contracts tonically as a rubber bag or 
hopper forcing the food into the right half 
of the stomach which has active peristalsis. 
The peristalsis that roentgenologically 
seems to begin about the middle of the 
body of the stomach, has been shown by 
Alvarez to start as ripples high up on the 
lesser curvature and after increasing in 
force to proceed, as Gregory Cole and others 
have demonstrated, in cycles toward the 
pyloric end. The tissues along the lesser 
curvature, though they may not histologi- 
cally resemble such structure, physiologi- 
cally act as neuromuscular tissue, somewhat 
as the sino-auricular node of the heart, 
and a lesion here usually quickly manifests 
itself by a disturbance of peristalsis and 
symptoms of indigestion. The greater 
curvature and the cardiac portion of the 
stomach, with much of the adjacent gastric 
walls, are physiologically “‘silent” as far «s 
indicating the presence of a lesion is con- 
cerned, unless there is bleeding, perforation 
or obstruction. . 

These facts are important not only in tie 
diagnosis of gastric disease, but in prese' 
ing physiologic function during resection: 
this can be done without sacrificing *” 
chances of cure. 


me, 


* Read at a Round Table Conference on Cancer at the Fiftieth Anniversary of the Memorial Hospital, May -*s 
1934. 
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Local v-shaped resections of cancer of 
the stomach are practically never justifi- 
able. Gastroenterostomy has little, if any 
place, in operations for cancer of the 
stomach. If the neoplasm can be removed 
by partial gastrectomy, and the obstruct- 
ing mass of tissue extirpated, it seems to be 
a better procedure than gastroenterostomy, 
even if there is a small metastasis outside 
of the stomach or in the liver which cannot 
be excised. With local anesthesia and 
efficient preliminary and after treatment, 
the increased danger of partial gastrectomy 
over gastroenterostomy is but slight, and 
the greater advantages in the comfort and 
prolongation of life are considerable. 

Whatever type of operation is to be 
done for cancer of the stomach, certain 
preliminary preparations are essential. 
Correcting anemia by transfusion, or 
dehydration by the administration of water 
and the electrolytes by proctoclysis, hypo- 
dermoclysis or intravenous injection, Is 
important. If the cancer is ulcerating or 
fungoid, contains many pyogenic and 


saprophytic bacteria, and there is none of 


the natural antiseptic effect of hydrochloric 
acid, the danger of postoperative peritonitis 
is greatly increased. This danger can be 
mitigated by the administration of dilute 
hydrochloric acid for at least forty-eight 
hours before the operation. The patient is 
given a pitcher of a 0.25 to 0.5 per cent 
hydrochloric acid solution, which is sweet- 
ened, and is requested to drink it as often 
as possible. The stomach is occasionally 
lavaged with the same solution. 

The choice of anesthetics is important. 
In patients who are past sixty years of age, 
a local anesthetic is preferable. Naturally 
the anesthetic must be fitted to the particu- 
ler case, but a general anesthesia in elderly 
cancer patients is always accompanied by 
considerable risk. 

The Billroth 1 type of operation is 
usually preferred to the Billroth 1. How- 
ever, in many conditions this technic is not 
possible, as when the duodenum itself is 
diseased or there is considerable contrac- 
ture of the tissues and the stump of the 
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stomach cannot be brought to the duo- 
denum. But by proper mobilization, lifting 
up the stump of the stomach, clamping 
and severing the gastric artery and stretch- 
ing and dividing any retaining bands or 
adhesions along the stump of the stomach, 
the stomach may be often mobilized to a 
surprising extent and can be brought over 
to the duodenum more readily than would 
at first appear. The stomach can then 
empty into the duodenum, which is its 
physiologic receptacle. 

No attempt is made to catalogue the 
various technics of partial gastrectomy for 
they can be readily found in works on 
surgery, but I shall describe the methods 
that I have found most satisfactory. As 
I have already mentioned, if the conditions 
permit, some type of Billroth 1 operation 
appears to be preferable to the Billroth 11. 
Keeping in mind the radical removal of the 
cancer as the first indication and the 
restoration of function as a close second, 
the physiologically active portion of the 
stomach, which is along the lesser curva- 
ture, should be alined in its normal position 
to the upper border of the duodenum. 
Safely suturing the thick stomach wall to 
the comparatively thin duodenal wall may 
be difficult, unless a large amount of tissue 
is invaginated, when obstruction may 
result. This objection of obstruction can be 
met by incising the anterior wall of the 
duodenum for a distance of 1 to 114 inches, 
thus flaring open the duodenum pr mak- 
ing a kind of funnel out of it, so that ob- 
struction would be practically impossible. 

The objection to the “deadly triangle” 
which was the cause of fatalities in the 
Billroth 1 operation can also be obviated. 
When the duodenum is united along the 
greater curvature of the stomach, leakage 
may occur where the sutures closing the 
upper portion of the stump of the stomach 
meet the suture line that unites the stomach 
to the duodenum. The upper portion of the 
stump of the stomach is comparatively 
more fixed than the lower portion, and 
cannot be so readily infolded. The lower 
portion is mobile and the redundant part 
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of the stump at the greater curvature can 
be easily inverted by a purse-string suture 
which is reinforced by suturing the adjoin- 
ing fat over it. 

Another point in favor of the Billroth 1 
method is that the site of operation is con- 
fined to the immediate locality of the 
disease. There is no occasion for lifting up 
the transverse colon, making a rent in the 
mesocolon, or other procedures that may 
conceivably tend to promote metastasis or 
infection by smearing bacteria or cancer 
cells over points at some distance from the 
site of the excision. Then, too, this type 
lends itself somewhat more readily to local 
anesthesia. 

The technic of the modification of the 
Billroth 1 operation which I developed and 
have used for ten years is as follows: After 
gentle exploration and determination of the 
extent of the disease the gastrohepatic 
omentum is opened. The vessels along the 
lesser curvature at the proposed line of 
resection are doubly clamped and divided, 
preferably with the cautery. The stomach is 
lifted and with the hand in the lesser 
peritoneal cavity the gastrocolic omentum 
is identified and opened. The vessels along 
the gastrocolic omentum near the trans- 
verse colon are doubly clamped and 
divided. When the pyloric end of the 
stomach is reached, care must be taken to 
avoid injury to the mesocolic vessels which 
are quite close to the pylorus. The pyloric 
vessels are doubly clamped and divided 
about opposite the pylorus. Incidentally, 
I have seen a congenital fusion of the 
transverse mesocolon with the lower por- 
tion of the wall of the stomach, which 
caused an injury to the mesocolic vessels. 
This, of course, is unusual, but should be 
borne in mind, and it is for this reason that 
it is preferable to enter the lesser peritoneal 
cavity from above. The vessels are con- 
trolled by transfixing and tying the tissues 
around them with plain catgut. Along the 
curvatures two ligatures are tied and the 
ends of the distal ligature are left long. Two 
stout Payr clamps are placed across the 
body of the stomach and ordinary pedicle 
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or Kelly clamps across the duodenum. 
The duodenum is divided between the two 
clamps with the cautery, as is the stomach 
between the two Payr clamps. The stump 
of the stomach is further mobilized, if 
necessary, by lifting it up and dividing the 
gastric artery or any retaining bands. The 
stump of the duodenum may be freed from 
the pancreas for a short distance by dissec- 
tion preferably with the cautery. The 
stump of the stomach is brought over to 
the stump of the duodenum and is fastened 
by interrupted mattress sutures. of fine 
tanned or chromic catgut in such a manner 
that the lesser curvature of the stomach is 
in line with the upper border of the duo- 
denum. It is best to place all of these 
sutures before any are tied and after tying 
them, to leave the upper and lower ends 
long as tractor sutures. The site of the 
operation is packed around with moist 
gauze, and the Payr clamp is removed from 
the stump of the stomach, and any bleeding 
points are clamped. The pedicle clamp on 
the duodenum is next removed and its 
contents withdrawn by suction. 

In cases of obstruction it will sometimes 
be found that, even though the stomach 
has been washed out several times, food is 
retained. I have seen cases in which corn 
or beans, eaten days before the operation, 
still remained in the stomach. If there is 
reason to suspect this, a small ladle is 
sterilized with the instruments to dip out 
any retained material which cannot be 
drawn through the suction apparatus. 
Then the remaining portion of the stomach 
is gently cleansed with salt solution, which 
is then aspirated. 

Beginning on the mucosa of the upper 
portion of the stump of the stomach at the 
lesser curvature, a suture of No. 1 tanne<! 
or chromic catgut in a curved needle ‘s 
inserted, going through the lesser curvatu:’ 
from within outward, and through th 
upper border of the duodenum from wit! 
out inward, then tied, and the short en: 
clamped. The suture is continued down- 
ward as a lockstitch, uniting the posteric ’ 
margin of the stump of the stomach to t! ° 
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posterior margin of the stump of the 
duodenum until the lower border of the 
duodenum is reached. Then, with the 
finger within the duodenum as a guide, an 
incision about 1 to 114 inches (2.5 to 3 cm.) 
long is made in the anterior surface of the 
duodenum a little below its center. This 
flares the duodenum and permits the con- 
tinuation of this lockstitch for about two 
stitches farther. Sometimes, if the stomach 
is not large, an actual end-to-end union 
may be made. There is usually a redun- 
dancy of the stump of the stomach, which 
is closed by continuing this suture to the 
lower border of the stomach where it is tied 
and the ends are clamped. A second suture 
of the same material begins at the lesser 
curvature as the preceding suture, going 
from within outward on the stomach and 
from without inward on the upper border 
of the duodenum. The short end of this is 
tied to the end of the preceding suture and 
these two ends are cut rather long. This 
suture is continued down anteriorly, unit- 
ing the anterior wall of the stump of the 
stomach to the anterior wall of the stump 
of the duodenum. An extra hitch of the 
stitch may be taken over any blood vessel. 
The suture is applied as far as possible 
from within, drawing it snugly as it 
emerges from the mucosa on the left-hand 
side. This tends to invert the border of 
the stomach and at the same time affords 
hemostasis which a continuous mattress 
or right angle suture does not always 
effect. This suture is terminated at the 
lower border of the stump of the stomach. 
A purse-string suture of No. 00 tanned or 
chromic catgut in a round needle is 
inserted at the lower border of the stump 
of the stomach, turning in the redundant 
teat. The suture is carried upward as a 
right angle continuous suture with an 
eccasional backstitch, inverting the preced- 
ing line of sutures, and is terminated at the 
lesser curvature. Additional interrupted 
mattress sutures of No. oo tanned or 
caromic catgut are placed at the lesser 
curvature. 

The long ends of the ligatures on the 
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vessels of the lesser curvature and the 
upper border of the duodenum are tied 
together. An additional suture of catgut 
is also inserted over this. It must be 
remembered that in this region is the 
active peristalsis and, consequently, con- 
siderable strain upon the sutures. At the 
lower border of the stomach an additional 
purse-string suture of No. oo tanned or 
chromic catgut is placed, and some ad- 
jacent peritoneal covered fat is brought 
over and caught in this suture for further 
security. The ends of the ligatures along 
the gastrocolic omentum are loosely tied 
together. One or two interrupted mattress 
sutures of fine catgut may be placed 
along the anterior line of sutures for 
reinforcement. 

This operation is very satisfactory in 
most cases. Occasionally, however, there 
are conditions which will not permit of its 
performance. 

When a Billroth 11 type seems to be 
indicated, the Hofmeister operation is 
usually advisable. Here the upper portion 
of the stump of the stomach is closed and 
the lower portion is united to the jejunum, 
much as in a posterior gastroenterostomy. 
Care must be taken, however, not to make 
too much of a snout along the lower 
border. In order to avoid that, it is well to 
leave an abundant stoma at the lower 
border, and probably it would be better to 
cut back the tissues along the greater 
curvature so that the infolding of the 
upper stump will not prevent emptying, 
as has happened in one of my own 
cases. 

If the stomach is extensively involved 
with cancer, or if the cardiac portion is 
affected, a total gastrectomy may be 
indicated. This operation should have a 
wider field than it occupies at present. 
While it is necessarily dangerous, if the 
proper preparations are made and the 
technic carefully carried out the risk 
should not be prohibitive. Naturally, 
certain types of linitis plastica in which the 
size of the stomach has been greatly 
reduced offer a field for this operation and 
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in such cases the technic should be com- 
paratively easy. 

If total gastrectomy is indicated, in an 
early stage of the operation the insertion 
of a cannula,* or, better still, placing a 
large soft rubber catheter in some unaf- 
fected portion of the stomach and fixing 
it with a purse-string suture, is helpful. 
The catheter is connected at intervals with 
the suction apparatus and so keeps the 
stomach empty. The duodenum is severed, 
and the attachments of the stomach are 
clamped and divided until the stomach is 
left attached solely at the esophagus. Care 
must be taken to secure the coronary vein, 
which runs along the lesser curvature, and 
to which attention is not always called. 
After the vessels have been ligated, the 
stomach is raised. The suggestion of 
Moynihan to use the stomach as a kind of 
handle to the esophagus is useful at this 
stage. A loop of jejunum, is selected rather 
far down in order to give ample play with 
no traction on its mesentery. Clamps or 
rubber bands are so placed as to isolate 


the portion of the jejunum that is to be 
united to the esophagus. The esophagus is 


somewhat mobilized, and its posterior 
border is exposed by lifting the stomach 
onto the thorax, making suction at inter- 
vals through the rubber catheter to prevent 
regurgitation of the gastric contents into 
the esophagus. The posterior wall of the 
esophagus is united to the jejunum with a 
continuous suture of silk or linen and the 
suture locked and temporarily abandoned. 
An incision of about 114 inches (3.75 cm.) 
is made into the jejunum, making it about 
equal to the diameter of the esophagus. 
The esophagus is also incised and suction 
applied to both of these wounds. Beginning 
on the right side, the posterior margin of 
the wound in the jejunum Is sutured to the 
posterior margin of the wound in the 
esophagus with a continuous suture of 
linen or silk in a small curved needle. 
When the left side is reached, the suture is 
continued forward, severing the esophagus 
as it proceeds. The suture is tied to its 
* Recommended by H. B. Devine, of Australia. 
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original end. The first row of sutures ‘s 
again taken up and buries the inner row. 
Several interrupted sutures are placed {or 
additional security, and if possible some 
adjacent peritoneal covered fat may de 
brought over the line of union. 

It is doubtless best to put a long drainave 
tube through a stab wound, leading froim 
the region which the cardiac end of the 
stomach occupied to a stab wound in the 
left flank. An accumulation of serum and 
fluid in this region may occur which, if not 
drained away, may produce a subdiaphrag- 
matic abscess, as happened in one of my 
cases. 

Instead of closing the stump of the duo- 
denum, I believe a better procedure (which 
I have tried once) would be to suture the 
duodenum into an incision in the right loop 
of jejunum. An enteroenterostomy is made 
between the two loops of the jejunum 
where they cross the transverse colon. 
Below the enteroenterostomy, a tube enter- 
ostomy, according to the method of Witzel 
or Coffey, is made for feeding purposes, 
and the tube is brought out through a stab 
wound on the left side. 

Naturally there must be variations in 
these technics to satisfy the local condi- 
tions. For instance, if the lesion along the 
lesser curvature is extensive or adherent 
the gastrocolic omentum should be opened 
first, and the stomach severed from the 
duodenum and its cardiac portion, separat- 
ing the attachments of the lesser curvature 
last. If the stomach is adherent to the 
pancreas, the adherent area should be 
dissected up with the electric cautery, 
going into the pancreas and avoiding 
penetration into the stomach. . 

If the colon is involved, either direc‘: y 
or by its mesenteric vessels, and requi:°s 
excision, the resection of the stomach ‘s 
completed, then the vessels in the me: 
colon are divided. Finally the affected p 
tion of the colon is excised by dou’ \ 
clamping the two ends of the loop to »« 
removed and dividing the colon betwe 
the clamps with the cautery. The ends ¥ 
the colon are thoroughly cauterized and 
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left intact until after all the suturing on 
the stomach is completed. They may then 
be united, preferably by an end-to-end 
suture, and a right colostomy made lower 
down through a muscle splitting incision; 
or, if this seems unwise, the colostomy may 
be established and the abdominal wound 
closed, bringing the stumps of the colon 
into the wound and leaving the clamps on 
as in the so called obstructive resection. 
Later, the union of the two stumps can be 
secured either by the second stage of 
a Mikulicz operation, or some other 
procedure. 

While we must have so-called standard 
procedures for the average case of gastric 
cancer, these methods should be modified, 
entirely changed, or abandoned, according 
to the indications as they arise. Occasion- 
ally lesions that appear almost hopeless and 
inoperable may be satisfactorily removed. 
This should not mean reckless surgery, but 
it does imply a careful consideration of the 
conditions as they exist, not only the type 
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of malignancy, its location and extent, but 
also the patient’s resistance, while bearing 
in mind, too, that there is no hope whatever 
for these patients without excision of the 
cancerous growth. 
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HE following tables represent a 
summary of the follow-up results in a 
study of the cases of carcinoma of the 


TABLE I 
CARCINOMA OF STOMACH 
Number of Cases Admitted, 1908-1932 Inclusive 


In this connection it must be noted that in the last 
five year period, the total number of all cases admitted 
to the clinic with every disease has increased with the 
increased facilities, staff, etc. in the organization. 


TABLE 
CARCINOMA OF STOMACH 
Operations 
| Cases | 
| Ad- Explored Resected 
mitted 
1908-1912 | 116 62 (53.5%) | 7( 6.0%) 
1913-1917 | 67 (42.8%) | 18 (14.2%) 
1918-1922 | I4I 86 (61.0%) | 19 (13.5%) 
1923-1927 130 84 (64.5%) | 26 (20.0%) 
1928-1932 204 | 131 (64.5%) | 28 (13.7%) 
Totals. .... 218 | 430 (59.8%) | 98 (13.6%) 
Note: Exploratory celiotomy alone.............. 153 
Exploratory celiotomy with palliative pro- 
cedure excluding resection.............. 179 
TABLE III 
CARCINOMA OF STOMACH 
Postoperative Mortality * 
| Ex- | Mor-| Re- | | Mor- 
plora- tal- | sec- | Deaths | tal- 
oe tions ity tions | | ity 
1908-1912 62 |27.4% 7 4 57.0% 
1913-1917 | 67 |290.8%| 18 5 27.8% 
1918-1922 | 86 |37.2%| 10 10 52.6% 
1923-1927 | 84 |32.0%/] 26 7 26.9% 
1928-1932 131 |32.0%| 28 7 25.0% 
430 |32.1%| 98 | 33 137.7% 
1933 to date (11 
Consecutive resections | 
since last post-opera- | 
tive death in July, | | | 


* Includes all deaths following operation during the patient’s 
stay in the hospital, whether it be directly or indirectly traced to 
the operative procedure and the disease, or in which the cause of 
death is unknown. 


TREATMENT OF CARCINOMA OF THE STOMACH 
SUMMARY OF RESULTS* 
Forpyce B. St. JoHN, M.D., ALLEN O. WHIPPLE, M.D., AND THEODORE S. RAIFORD, M.D. 
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stomach, admitted to the Presbyterian 
Hospital, in New York City, in the past 
twenty-five years. 


TABLE Iv 
CARCINOMA OF STOMACH 
Causes of Post-operative Deaths 


Sh ‘Hemor-| Peri- | Pneu- | Unex- 
| rhage | tonitis | monia | plained 
1908-1912 1 | 2 | 
1913-1917 3 | 1 0 o | I 
1918-1922 4 oO 3 2 | I 
1923-1927 2 I 4 o 
1928-1932 1 oO | 2 3 I 
Total....| 11 | 10 | 3 


TABLE 
CARCINOMA OF STOMACH 
Results in 98 Cases in which Resection was Performed 
Fatal Cases—71 
Death from post-operative complications. . 33 
Death from delayed post-operative compli- 
Deaths at 18, 30, and 46 months from pneu- 
monia, tuberculosis and cerebral accident 
respectively with no signs of recurrence.. 3 
Death from 34 
Living Cases—26 
Living, (4 to 21 months) with lymph node 
involvement and showing signs of recur- 


Living, (8 to 38 months) with lymph node 
involvement but showing no signs of 

Living, (8 to 48 months) without lymph 
node involvement and showing no signs 


Living and apparently well of 36 cases 

followed five years or more............. Q = 23°: 
Living and apparently well of 20 cases 

followed 10 years or more.............. 7 = 35% 


Cases not followed—1 
* This patient died two months after discharge, from 


peritonitis secondary to perforated jejunal ulcers. 
Autopsy showed no metastases or recurrence of th 


primary growth. 
CONCLUSION 


It is evident from this study, that the 
greatest factors in longevity, where radic. 
surgery has been possible, are the biologic: 
characteristic of the tumor, referred to |: 
Stout as the “fungating type” and t- 
absence of metastases. 


* Read at a Round Table Conference on Cancer at the Fiftieth Anniversary of the Memorial Hospital, May ->. 
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PALLIATIVE IRRADIATION OF INOPERABLE GASTRIC 


CANCER * 


E application of radiotherapeutic 
agents in the treatment of cancer has 
made enormous strides in the forty 

odd years since the discovery of roentgen 
rays and radium. Although so worth while 
in many malignant tumors such as lesions 
of the uterus, skin, mouth, urinary bladder, 
rectum, breast and lymphoid tissue, com- 
paratively few attempts have been made 
to apply these agents to the most fre- 
quent site of cancer. One-third or more of 
the annual deaths from cancer are caused 
by malignant gastric tumors. For three 
years we have applied radiation therapy 
to patients with gastric cancers, hoping to 
find some means of palliation in the painful 
advanced stages. The results of our experi- 
ences are recorded. 


HISTORICAL REVIEW 


The first roentgen ray therapy applied 
to a human was for a cancer of the stomach. 
The case was reported by Despeignes in 
1896. The patient had eighty exposures 
given twice daily. Following this there was 
improvement with relief from pain. 

Wickham and Degrais reported the 
second case of x-radiation of gastric cancer 
and the first radium application for this 
tumor. The radium was inserted into the 
cancerous pylorus through an opening 
which was left distal to the stomach when 
a gastroenterostomy was performed. This 
tumor was irradiated also from an external 
source through the abdominal wall. The 
patient’s health was markedly improved 
for eighteen months. 

The next cases we find recorded were 
treated by Janeway who used radium as 
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the source of the therapeutic rays. His 
seven cases were treated with the external 
application of radium, with one exception 
in which it was inserted into the gastric 
lumen. The palliation obtained in these 
cases was considered worth while by this 
very able radiologist. 

Interstitial irradiation of carcinoma of 
the stomach and intestine was first at- 
tempted by Levin in 1922. Bare glass capil- 
lary tubes of radon were inserted through 
laparotomy wounds. Levin disapproved 
of external irradiation with x-rays or 
radium. 

In the next few years groups of cases of 
gastric cancer were reported which had 
been treated with roentgen rays as well as 
external and interstitial radium. Evans 
and Leucutia treated 25 patients with high 
voltage x-rays before 1923 and were very 
enthusiastic about the results of this 
treatment when combined with surgery. 
Neuman and Coryn published the report 
of a case, also in 1923, which had been 
treated with interstitial radium in remov- 
able needles obtaining palliative symptom- 
atic relief. These authors believed that 
fixation of the tumor to the anterior ab- 
dominal wall might help to make external 
irradiation effectual. Such an operation 
was carried out originally by Carl Beck, 
later by Werner and Caan, also, Wilms 
and Finsterer. Werner’s description of the 
operation was published in 1925 with 
reports of cases which received post- 
operative x-radiation. Radium in moulages 
was applied over gastric tumors by Cahen. 
In all these patients the duration of 
palliative relief was less than a year and 


“Read at a Round Table Conference on Cancer at the Fiftieth Anniversary of the Memorial Hospital, May 25, 
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most authors reported only one or two 
cases. 

For almost a decade only two radiolo- 
gists applied radiation to gastric tumors. 
Schmidt (1928) records a series of 29 pa- 
tients with inoperable tumors treated with 
radiotherapy; one lived three vears after 
such treatment. Holfelder reported two 
cases, one of whom lived two and a half 
years. The apparent discouragement preva- 
lent when radiation therapy was making 
rapid strides in the treatment of many 
tvpes of cancer seems to be due to the 
writings of Ewing, Laborde, Waring and 
Francis Carter Wood. The pathologists 
all classified these tumors as radioresistant. 

However, Holfelder continued attempt- 
ing to provide adequate radiation with 
x-rays by further perfection in technique. 
V. Haberer and Boas thought x-radiation 
useful in recurrent and inoperable cases 
and Yeomans reported an_ interstitially 
irradiated case. Gosset, Monod and Regaud 
have recently reviewed 31 cases treated by 
radium applied externally ten centimeters 
from the skin. Thirty of these patients had 
the diagnosis verified by exploratory lapa- 
rotomy. Seven cases were improved but life 
was not prolonged. Seven cases were im- 
proved and the length of life seemed to be 
increased; one is living six and a half years 
and the others from eleven months to four 
years and nine months after treatment. 


DANGERS AND DIFFICULTIES 


Enumeration of these will be sufficient 
to realize why the historical review is com- 
paratively short:—- 1. the stomach is the 
gateway to the digestive system whose 
continuous function is necessary for exist- 
ence; 2. this organ is inaccessible for the 
application of physical therapeutic meas- 
ures since its position is deep within the 
body cavity but is not constant in its 
relation to the bony framework of the 
body. Laparotomy offers the only road 
for interstitial irradiation, except in rare 
instances, and it is a serious procedure 
carrying an appreciable mortality rate. 
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Gastric carcinoma is more often diag- 
nosed late. Radiation therapy of advanced 
gastric cancer ts difficult and unsuccessful. 
In addition, metastases often occur in the 
liver where the parenchymal cells are as 
sensitive as the carcinoma to radiotherapy. 
The general health of the patients is usually 
very poor so that they tolerate radiation 
badly. External radiation is applied with 
difliculty to a gastric tumor without affect- 
ing such radiosensitive and essential organs 
as the pancreas, liver and adrenal glands. 
Immediate radiation effects, in the form 
of nausea and vomiting, follow irradiation 
of the upper abdomen more frequently 
than other regions and may limit the dose 
which can be given. 

The situation of many carcinomas at the 
cardia or pylorus causes obstruction early. 
Obstructive symptoms call for immediate 
relief which cannot be obtained with radi- 
ation. Secondary infection tn gastric can- 
cer is almost universal and irradiation may 
cause an initial febrile response. Interstitial 
irraciation ts handicapped by the thin wall 
of the viscus with its subsequent danger 
of perforation. The tumor is inaccessible, 
also, for taking biopsies that are necessary 
for diagnosis and prognosis, except in the 
occasional case where it can be obtained 
through the gastroscope. 


INDICATIONS FOR, AND ADVANTAGES OF, 
IRRADIATION OF GASTRIC CANCER 


The chief indication is the stage of in- 
operability which exists in a great percent- 
age of cases, due either to the extent of 
the disease or the location of the tumor, 
as the cardia or fundus. It is also indicated 
where operation is refused or some consti- 
tutional disease contraindicates a surgical 
procedure. A small percentage of gastric 
carcinomas are radiosensitive. This is esti- 
mated to be less than 10 per cent, but more 
will certainly respond in some degree. 
Obstruction due to a bulky tumor situated 
at the cardia or pylorus has been relieved 
temporarily by radiation. When a pallia- 
tive operative procedure is refused or 
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contraindicated this should be remem- 
bered. Irradiation may also be of aid 
when short-circuiting operations have been 
performed. 

If an inoperable carcinoma is found by 
exploratory laparotomy, implantation of 
radium interstitially causes little higher op- 
erative mortality but has proved beneficial. 


RADIOSENSITIVITY AND PATHOLOGIC 
CHANGES IN GASTRIC CANCER 
AFTER RADIATION 


Less than 10 per cent of carcinomas and 
other malignant tumors of the stomach 
have been reported responsive to radiation, 
as judged by clinical symptoms or radio- 
graphic evidence. In our series the lesions 
which histologically have been found to 
be radiosensitive are papillary adenoma 
malignum, an occasional ulcero-carcinoma 
and the anaplastic small cell carcinoma 
which resembles lymphosarcoma. The gel- 
atinous carcinomas and diffuse scirrhous 
carcinomas are most resistant to radiation. 
Medullary carcinomas and bulky adeno- 
carcinomas have been improved in some 
instances. As a rule, cancers situated at the 
cardia and fundus show a greater degree of 
radiosensitivity. 

Our observations of the pathologic 
changes induced by irradiation of malignant 
gastric tumors have been limited, asthe only 
material available is that obtained through 
the gastroscope after irradiation of tumors 
at the cardia and material on the post 
mortem table. Death has not usually 
occurred until the immediate effects of the 
treatment have disappeared. The changes 
observed vary with the pathological type 
of the cancer and the mode of radiation. 

X-rays or radium applied externally may 
cause vascular changes manifested by 
arteritis in varying degrees with throm- 
bosis. The tumor cells show degenerative 
changes early, as hydropic or atrophic 
degeneration and collogen swelling. There 
may be later infiltration of the tumor with 
lymphocytes. 

Interstitial irradiation has been observed 
to produce marked changes. There is co- 
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agulation necrosis around each gold radon 
seed. Small focal hemorrhages in the tumor 
later become calcified. The serosa ts 


a 

Fic. 1. Biopsy of carcinoma of cardia taken through a 
gastroscope. Abrupt transition from  csophageal 
epithelium to adenocarcinoma. Sufficient tissue may 
be obtained for histologic grading. 


covered by a plastic fibrinous exudate. 
If the treatment has been optimum the 
inactive tumor cells are seen to be sur- 
rounded by fibrotic tissue of a productive 
type. If overtreated, complications will 
ensue in the form of radionecrosis, which 
will slough causing hemorrhage or perfora- 
tion, possibly both. 

There seems to be a variation in the 
pathologic changes in various histologic 
forms of gastric cancer. Infection is known 
spontaneously to induce infarction and 
ulceration in bulky adenocarcinomas. After 
irradiation these degenerative changes are 
more marked because of the effect on the 
tumor cells directly as well as the vascular 
changes in the stroma. In the stomach 
which is the seat of a papillary adenoma 
malignum, irradiation causes changes in 
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the stroma chiefly. This is a rare tumor but 
thrombosis of the blood vessels in the 
tumor bed causes ischemia inhibiting 
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The immediate reaction to radiation of 
this region is distressing because of the 
unavoidable exposure of the liver and 


Fic. 2. Biopsy of carcinoma of cardia regressing after external and interstitial radium therapy. Giant atypical 
nuclei in tumor cells. Loss of cell membranes. Lymphocytic infiltration. Productive fibrosis of stroma. Arteritis. 


tumor growth. The opposite effect seems 
to occur in the diffuse cellular and medul- 
lary carcinomas as there are only slightly 
visible changes in the stroma. 


PREPARATION OF THE PATIENT 


The diet should consist of liquids and 
semisolid foods of high caloric value that 
rapidly leave the stomach. The stomach 
should be empty at the time of exposure 
to external radiation. It may be necessary 
to resort to daily lavage until the organ 
remains clean. The object of this is two- 
fold: (1) to combat infection which causes 
radiation to be less effective, and (2) to 
prevent infection which is more prone to 
occur in tumor necrosis which results from 
irradiation. 

Exposure to radiation should take place 
in the morning. The liquid intake in the 
form of water, strained orange juice and 
other fruit juices, ginger ale, etc. must be 
abundant during the day. If this is not 
possible by mouth hypodermoclyses of 
normal saline solution or glucose infusions 
intravenously must be used. 


pancreas. The depletion of glycogen in the 
liver is probably the cause of the so-called 
radiation sickness. Therefore, the adminis- 
tration of sugar by mouth and _ intra- 
venously is a rational procedure. Other 
medications which have seemed useful are 
viosterol, gtt. viii to x daily, tomato juice, 
calcium lactate by mouth or sodium 
bicarbonate. 

The patient should rest a large part of 
the day. Oral hygiene is extremely impor- 
tant. Blood transfusions in the presence of 
anemia are essential not only because they 
enable patients to tolerate therapy better 
but they seem to be beneficial in the 
response of the tumor to the rays. 


METHODS OF IRRADIATING GASTRIC 
CANCER 


The regression of tumors following 1r- 
radiation is generally conceded to be due 
to the effect on the tumor cells and the 
immediately surrounding tissue. Therefore, 
the problem of the radiologist is to find 
out how much irradiation is necessary 
to cause regression and then to devise a 
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means for delivering this amount to the 


tumor. 
There are two methods by which radi- 


and the amount of radon necessary deter- 
mined by reference to the table used for 
interstitial radiation in all locations. This 


Fic. 3. Erythema of skin portals following administration of 3000 r in fractionated daily doses (300 r) to 
lateral, anterior and posterior fields. 


ation may be applied to a malignant 
growth. within the body. One uses an 
external source, either an x-ray tube or 
a radium applicator containing a large 
amount of radium. The rays must then 
traverse overlying normal tissues before 
reaching the tumor itself. The second 
method utilizes a source which is applied 
directly into the substance of the tumor or 
surrounding it. This source may be one or 
multiple. By this method the tumor re- 
ceives 100 per cent of the dose and the 
surrounding normal structures much less. 
External sources of radiation have been 
used in most cases of gastric cancer and a 
discussion of this method follows later. 
Interstitial irradiation has been used in a 
few cases of gastric cancer to supplement 
the dose given by external radiation. The 
dose is greatly increased when this is possi- 
ble and the radiation delivered exactly 
where it should be. The source is radon, 
contained in gold seeds, with a filtration of 
0.3 mm. of gold. The “‘seed” is 3 or 4 mm. 
long and approximately 1 mm. in diameter. 
In calculating dosage the lesion is con- 
sidered as a sphere or a group of spheres 


type of radiation is not applicable to very 
large tumors because the necessary amount 
cannot be tolerated by the body. Other 
difficulties in application of interstitial 
radiation have been enumerated. 

External Irradiation. Many physical 
factors which must be considered, include 
the source of radiation (radium and x-rays 
of different voltage), the quality and thick- 
ness of the filter, the target skin distance, 
the size of the skin portal, and the depth 
of the tumor beneath the skin. When these 
factors are settled, the amount which 
should be effective will vary according to 
the radiosensitivity of the tumor. 

Before starting treatment the patient is 
fluoroscoped after the ingestion of a barium 
meal in order to visualize the tumor. This 
procedure is carried out with the patient 
in lateral, prone and supine positions so 
that the exact Jocation of the tumor is 
projected on the skin and outlined in 
indelible ink. The skin portals for irradia- 
tion are centered over these markings so 
that the beam is directed toward the center 
of the tumor. The portals are made some- 
what larger than the tumor but not large 
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enough to include the surrounding vital 
tissues. Four portals, right and left anterior 
and posterior have been used for cancers 


ANTERIOR PORTAL 


LATERAL PORTAL 


POSTERIOR PORTAL \4x10CM. 


HIGH VOLTAGE \XK-RADIATION 
Dose to tumor 


atdepth 


Dose to skin 


Region TED. 


Stomach Ant] 3600 | ©5 3s 23 


Stomach Lat. | 3600 | © 5 30 19 


Stomach Post.| 3600 | 6.5 35 23 


Total Threshold Erythema Doses | GS 


Fic. 4. Cross section measurement of a patient with 
gastric cancer illustrating the computation of depth 
dosage of radiation. 

in the distal segment of the stomach. These 

tumors are less frequently treated in this 

manner because better results have been 
obtained for tumors of the gastric cardia 
or fundus which are more accessible to 
radiation delivered through three left 
upper abdominal ports (left anterior, lat- 
eral and posterior) in the average case. If 
the patient is obese, as many as five ports 
may be outlined around the left upper 
abdomen. The usual size for each port is 

12 X 14 or more cm. 

We have used 200 kilovolt x-rays at a 
distance of 70 cm. with 0.5 mm. of copper 
in a majority of patients. The depth dose 
has been increased, in several cases, by 
changing the target skin distance to 150 
cm. The ports are then circular measuring 
in a few cases as much as 27 cm. in diam- 
eter and only two are employed, anterior 
and posterior. 
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Some patients have been treated with 
the General Electric 700 kilovolt x-ray 
machine using a target skin distance of 
60 cm. and the equivalent of 5 mm. of 
copper filtration. The depth dose is slightly 
less than that obtained with the 200 kilo- 
volt machine at 150 cm. but the rays have 
a shorter wave length because of the 
heavier filtration. The threshold erythema 
dose is increased to 800 roentgens as com- 
pared with 4525 roentgens for the 200 
kilovolt x-rays with 0.3 mm. copper indi- 
cating that the skin is more tolerant. The 
tumor is not more tolerant of shorter 
waves, hence In treatment we may take 
advantage of this differential sensitivity 
of the tumor and normal tissues. 

The first patients treated with x-radia- 
tion received cycles consisting of one treat- 
ment to each skin port at two to four day 
intervals. Each treatment was 750 to 800 
roentgens. This cycle was repeated after 
ten to twelve weeks. The dose delivered 
to the tumor by this technic was very small 
comparatively. At present the amount 
given at each exposure is much less, 300 to 
350 roentgens, and one portal is treated 
each day until 3000 roentgens are delivered 
to each. This requires almost a month but 
the patients tolerate it better and the dose 
to the deep-seated tumor is greater. 

The radium pack which contains 4 
grams of the element gives an effective 
source for external irradiation of a gastric 
cancer. The filtration is 0.3 mm. of plati- 
num and 1.5 mm. of brass. The radium 
skin distance is 15 cm. and the patient is 
exposed two hours daily until twenty or 
thirty treatments have been given. The 
average dose to the skin then is 80 to 100 
gram hours (80,000 to 100,000 mg. hr.). 
On the basis of our experience we believe 
this to be superior to all types of x-radia- 
tion. 

By the use of isodosis curves which have 
been prepared by measurement in a water 
phantom and a cadaver, we can estimate 
the dose actually delivered to the tumor. 
Each patient is accurately measured in the 
recumbent posture with calipers at the 


Tumor of 
: Cardia of 
Stomach 

(TS 

| Intestines Aorta 

e 

@ 

L. Kidney R Kidney 

¥ 


level of the tumor. A representative cross- 
section of the body at the level of the tumor 
is obtained and projected to the actual size 
of the individual patient. The location and 
approximate size of the tumor is indicated 
on the section so that when the isodosis 
curve is superimposed the percentage 
recetved by the tumor is determined and 
the number of threshold erythema doses 
calculated. Three to five threshold ery- 
themas have been delivered to the gastric 
cancers treated and occasionally more, but 
this is only a fraction of the lethal dose 
for more sensitive tumors, such as cancer 
of the breast and oral cavity. 

The compression diaphragm of Hol- 
felder which compresses and displaces the 
tissues overlying the gastric or other deep 
seated tumor, and replaces them with air, 
has been used. The increase in depth dose 
obtained by changing the quality of the 
medium traversed is so slight that we 
think the effort is wasted. Compression 
cones attached to the x-ray machine will 
accomplish the same thing. 

Radiation of the Barium-filled Stomach. 
This method was devised by Scholz (1932), 
who believed that the irradiation of a 
tumor would be intensified by the pres- 
ence of this heavy metal on the surface, 
with its secondary rays. The surrounding 
organs also would be protected by the 
added filtration. The case that he reported 
as a good result had no biopsy. 

We fail to see the advantages of this 
procedure since the secondary rays gener- 
ated would have very little penetration 
and therefore affect only the surface of the 
tumor and the gastric mucosa as well as 
causing injury to the normal lining. This 
contraindication would not be present in 
the diffuse superficial carcinomas which 
are limited to the mucosa and submucosal 
layers, even after the entire organ is in- 
volved. However, this type of gastric 
cancer has usually been diagnosed after it 
has extended to adjacent or distant organs. 
We would hesitate giving barium for the 
number of days that fractional doses of 
x-ray or radium element pack are applied. 
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Preoperative Irradiation of Cancer of the 
Distal Half of the Stomach. In operable 
gastric cancer preoperative external irradi- 
ation has not been employed for several 
reasons. The cancers situated in the distal 
half of this organ are rarely radiosensitive, 
therefore the time used for radiation and 
recovery of the skin would be wasted. The 
lesions often produce obstruction thus 
requiring immediate surgical intervention. 
There is considerable disability and dis- 
comfort from radiation sickness following 
intensive external irradiation of the epi- 
gastric region which persists about six 
weeks. 

The difficulties in wound healing are 
greater than in other regions of the body. 
We have had severe radionecrosis of the ab- 
dominal wall in 3 cases which had surgical 
palliative procedures for inoperable gastric 
cancer. These patients had large fraction- 
ated doses of x-radiation to the upper 
abdomen. If preoperative therapy is to be 
given before laparotomy, the amount must 
be moderate. 

Interval Irradiation with Two-stage Re- 
section for Carcinoma. One of us has 
published the indications for two-stage 
resection of gastric cancer. One indication 
is an acute pyloric obstruction when the 
symptoms require immediate relief. A 
gastroenterostomy is quickly performed 
and followed by resection when the patient 
has recovered their water and mineral 
balance. This operation is also indicated 
when an elderly person who is a poor 
operative risk has an operable cancer pro- 
ducing a chronic partial obstruction with 
its consequent impairment of the general 
health. X-ray therapy given in the interval 
between the two stages of the operation 
may be used to advantage in selected cases 
as it may retard the growth and dissemina- 
tion of the carcinoma. We have used this 
method with some benefit we think in one 
case but it is not a routine procedure. 

Irradiation after Gastro-enterostomy with 
Exclusion of an Inoperable Pyloric Carci- 
noma. When a surgical procedure is indi- 
cated for the relief of obstruction produced 
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by an inoperable carcinoma of the pylorus 
or prepyloric antrum, we have found 
simple gastroenterostomy as a short-cir- 
cuiting method to be inadequate. This is 
because food continues to come in contact 
with the cancer, it becomes infected and 
irritated causing anemia, toxemia and 
cachexia. If interstitial radiation is applied 
there is danger of perforation. We have, in 
addition to gastroenterostomy, excluded 
the tumor-bearing segment from the proxi- 
mal normal portion by the method which 
will be briefly described. 

After the usual incision and exposure of 
the distal end of the stomach, small open- 
ings are made in the gastrohepatic and 
gastrocolic ligaments about 1 cm. above 
the tumor margin. Two Payr clamps or the 
de Petz clamp are inserted into these 
openings across the stomach, which it is 
severed between the clamps and both 
ends closed by inverted continuous sutures. 
This is merely a separation of the normal 
and diseased portions of the stomach. A 
simple posterior gastrojejunostomy or (an- 
terior if necessary) is then performed using 
the proximal segment. Thus the source of 
irritation is removed, infection diminishes 
rapidly, bleeding lessens and there will be 
symptomatic improvement. Also, the tu- 
mor will not advance and cover the new 
stoma obstructing it. 

After a period of two weeks or more, 
interstitial implantation of gold radon 
seeds may be done by making a small inter- 
muscular incision directly over the tumor 
under local anesthesia. The interstitial dose 
is supplemented by external radiation with 
high voltage x-rays or the radium element 
pack. 

Post-operative Prophylactic Radiation 
Therapy for Gastric Cancer. This is not 
adopted as a routine procedure although 
it may be instituted on the fourteenth day 
after gastric resection with no fear of the 
healing of the wound. This therapy is 
considered useful in those cases where the 
histology proves the tumor to be a radio- 
sensitive type. For the more common car- 
cinomas, such as fibrocarcinoma, malignant 
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adenoma, adenocarcinoma grade 11 and 
gelatinous adenocarcinoma, we do not con- 
sider it necessary if excision of the tumor 
was complete. 


CARCINOMAS OF THE GASTRIC CARDIA 
AND FUNDUS 


According to most statistics only 10 per 
cent of cancers in the stomach occur in the 
cardia but at Memorial Hospital 20 per 
cent have this location. We attribute this 
to the fact that practically all malignant 
tumors in this site or in the fundus are 
inoperable, therefore are referred for radi- 
ation therapy. We have found that tumors 
situated at the cardiac orifice and in the 
fundus are usually more radiosensitive 
than those found in the distal half of the 
organ. Tumors of the fundus, while rare, 
are the most sensitive to radiation therapy; 
they produce metastases later and less 
widely. Their radiosensitivity may be ex- 
plained by their structure. They are 
vascular and have a papillary, bulky form 
which grows into the lumen rather than 
infiltrating extensively. 

Interstitial irradiation is attended by 
less danger in tumors of the cardia because 
there is less danger of perforation and the 
neoplasm is farther from other vital organs 
than is the pyloric end of the stomach. 
Larger doses may therefore be given in this 
region, although the mode of exposure is 
somewhat different. We have used two 
methods chiefly for inserting gold radon 
seeds into tumors of the cardia. 1. Small 
doses in seeds have been implanted at 
intervals through a gastroscope but this is 
possible only in a small tumor whose lower 
limit can be visualized through the rigid 
instrument. 2. The usual symptoms pro- 
duced by cancer at the cardia are caused 
by obstruction at the gastric orifice with 
consequent irritation of the tumor, bleed- 
ing, dehydration and malnutrition. In 
order to give symptomatic relief and 
improve the general health of the patient 
a gastrostomy is performed often before 
radiation therapy is instituted. The Jane- 
way gastrostomy is preferred when the wal! 
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of the stomach is not too involved and the 
anterior wall permits the construction of a 
hinged flap. The flap is sutured to form a 
goose neck with its base at the greater 
curvature and the end is sutured to the 
skin through a small incision under the 
left costal margin thus forming a mucosa- 
lined tract which will endure permanently. 
This tube allows direct visualization of the 
gastric interior, especially the cardiac por- 
tion, so that gold radon seeds may be 
inserted. After the wound is well-healed 
the catheter can be removed, the stoma is 
dilated gradually, and a small instrument 
is passed into the stomach. A child’s 
esophagoscope or cystoscope may be used. 
The empty stomach is inflated with air 
and the seeds are introduced through very 
long hollow needles. It is very important 
that the seeds are properly spaced and at 
the right depth. No attempt should be 
made to give the required dose at one time 
as the entire tumor cannot be visualized. 
There are two, three or four implantations 
often at weekly intervals, with a biopsy 
each time to determine the radiation 
changes in the tumor. 

The surgical exposure of the cardia which 
permits employment of interstitial irradia- 
tion of cardiac or fundal carcinomas by 
implantation of seeds through the sero- 
muscular coat is best obtained by the 
modified Baudet-Navarro technique. The 
incision extends from the left sternal border 
in the region of the six left thoracic costal 
cartilages parallel to the costal margin and 
1.4 cm. below it to the anterior axillary 
line and is carried through the skin, fascia 
and muscles down to the costal cartilages. 
The last two cartilages are severed 114 
inches from the sternal margin and two 
or three ribs are sectioned at the anterior 
axillary line. Beveling the ribs allows easier 
elevation of this flap. When it is elevated 
and turned upward, there is clear exposure 
of the fundus, cardia, abdominal esophagus 
and left hepatic lobe. 

The tumor is measured with calipers, 
the measurements are recorded and used 
to calculate the dosage. We do not attempt 
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to deliver the entire amount of radiation 
by this method, preferring to supplement 
it with external radiation. The gold radon 
seeds are carefully introduced into the 
neoplasm in the gastric wall, holding the 
hollow needles at an acute angle to the tu- 
mor surface so that they penetrate the 
seromuscular layers obliquely before enter- 
ing the substance of the growth. It is 
essential that the needle traverse the 
muscular layer for some distance before 
dipping down into the tumor because of 
the danger of perforation or leakage. The 
rib flap may be replaced and fixed in 
position by suture or it may be removed 
with impunity. If the flap is replaced, the 
junctions of cartilage and ribs are sutured 
with kangaroo tendon. The muscles cut at 
the costal margin are united with mattress 
sutures and the fascia and skin closed in 
layers. It must be remembered that this 
wound must withstand a great deal of 
strain from the respiratory movements. 
Also, infection with suppuration occurs 
more frequently in this location than in the 
usual abdominal incision. 


COMPLICATIONS OF RADIATION THERAPY 
OF GASTRIC TUMORS 


Radiation therapy for cancer of the 
stomach is attended with greater danger of 
complications than tumors in most regions 
treated. Radiation sickness may be ex- 
pected in a large percentage of cases. 
Occasionally severe leukopenia accom- 
panies the anemia so common in gastric 
cancer. Hemorrhage frequently compli- 
cates unmolested malignant gastric tumors. 
It has also followed external irradiation of 
bulky papillary carcinomas which have 
responded rapidly to the radiation by 
necrosis; sloughing of the tumor results in 
hemorrhage because the blood vessels have 
not become obliterated by fibrosis. In 
one case hemorrhage followed two days 
after the interstitial implantation of four 
gold radon seeds containing a total of six 
mc. into a carcinoma of the cardia. 

Necrosis occurring at an interval after 
irradiation caused perforation into the 
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peritoneal cavity or an adjacent viscus in 
one case in our series. This patient devel- 
oped a gastrocolic fistula six weeks after a 
large interstitial dose of radon. 


END RESULTS 


This report is based upon the experience 
obtained from 60 cases of inoperable can- 
cers of the stomach treated (with one 
exception) during the past three years. 
Over half of the tumors involved either or 
both cardia and fundus. One case in which 
the pathological diagnosis was lympho- 
sarcoma of the stomach, treated six years 
ago is well. One patient with a gastric 
carcinoma is well three years after radia- 
tion therapy. Two cases irradiated two 
years ago for carcinoma of the stomach are 
“sign and symptom free.” Six patients or 
more in this series though now dead of the 
disease were definitely improved by radia- 
tion of cancers in the stomach. Improve- 
ment can be judged only by symptoms 
and general health usually, as in the follow- 
ing cases: A female patient lived twenty 
months after treatment during which time 
she was comfortable and gained twenty 
pounds although at the time of admission 
she had a bulky carcinoma of the fundus 
situated on the greater curvature which 
became generalized with fatal results three 
months later. A male patient of forty 
continued his occupation as manual laborer 
for a year and a half after an obstructive 
carcinoma of the cardia was treated by 
radiation. His death followed multiple 
hemorrhages from the stomach. 

When individual cases only can be cited 
from a large series, one realizes that the 
results are not happy. The fact that 
possibly 10 per cent of gastric cancers are 
sensitive to radiation makes an attempt 
justifiable; also, all the cases treated being 
inoperable, could be offered no other possi- 
bility of even temporary relief. For this 
reason the results of radiation can not be 
compared with surgical results, and the 
method certainly can not be offered as a 
substitute in operable cases for surgery. 
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SUMMARY 


1. Roentgen rays were applied first in 
the human to a gastric cancer by Depeignes 
in 1896. 

2. Because of its inaccessibility for ex- 
ternal and interstitial irradiation, the fre- 
quency of obstruction of an orifice, and the 
advanced stage of the disease when diag- 
nosed, irradiation of gastric cancer is 
extremely difficult. 

3. Radiosensitive gastric tumors are 
rare and usually occur in the proximal 
half of the stomach. 

4. Gastric lymphosarcoma has_ been 
found to be radiosensitive. 

5. Radium in the 4-gram radium ele- 
ment pack, radon in gold seed, roentgen 
rays and combinations of these radiothera- 
peutic agents have been applied in defi- 
nitely measured doses to 60 cases of gastric 
cancer. For external irradiation the radium 
element pack seems preferable to roentgen 
rays. 
6. Roentgen irradiation in fractionated 
doses to several portals with a crossfiring 
effect in the tumor provides greater tissue 
dosage. 

>. Preoperative irradiation of oper- 
able gastric carcinoma is not advised. 
In cases where two stage resection Is 
elected, irradiation may be used in the 
interval. 

8. Interstitial radiation with gold radon 
seeds of gastric cardia cancer has been per- 
formed through a gastrostomy stoma or by 
exposure of the tumor by a costochondral 
rib flap. This method is supplemental to 
external radiation. 

9. Exclusion of inoperable carcinomas 
of the distal segment is desirable before 
radiation therapy is instituted. 

10. Prophylactic irradiation of radically 
resected cases is not a routine procedure | in 
this clinic. 

11. Serious complications which may 
follow radiotherapy include tumor necrosis 
with fistula formation, peritonitis and 
hemorrhage from the stomach. Radiation 
sickness occurs frequently. 
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12. Palliation has been obtained in some 
inoperable gastric cancers. 


DISCUSSION 


DR. DONALD GUTHRIE, SAYRE, PENNA. 
The fact that a patient in middle life becomes 
gastric conscious and develops fatigability 
before the loss of weight occurs, I think is 
extremely important to remember, as Dr. 
Harris has so clearly emphasized. We do not 
have Dr. Lewis Gregory Coles all over the 
country who can diagnose early cancer of 
the stomach by roentgenography. Even though 
we occasionally have a negative x-ray report 
I make a plea for early and more frequent 
gastric explorations. 

A death from cancer causes untold comment 
among the family and friends of the patient, 
especially so if the patient has submitted to 
an operation or some form of radiation, and, 
in the smaller communities, this death may 
be the subject of discussion for many months 
or years after the patient dies. I do not believe 
this fact is always fully appreciated by the 
surgeons performing their work in the metro- 
politan areas. 

Have we surgeons been wise in accepting 
the late cases of cancer for operation or radia- 
tion, and would it not be better to refer many 
of these unfortunate cases home to serve as 
object lessons of delay or of faulty diagnosis in 
the communities from whence they come; or 
have we been short-sighted when employing 
surgery or radiation for palliation alone in 
not having the patient, the patient’s family 
and the referring doctor fully understand 
that this case is incurable, that too much 
valuable time has been lost, and that the 
operation or radiation is only employed to 
bring relief and comfort for a few months? 

Some surgeons, recently, have advocated 
performing radical operations upon inoperable 
cancer, advising resections of the stomach, 
colon and rectum, or removal of the uterus and 
the ovary in spite of the fact that metastasis 
has already occurred, believing that by the 
removal of the primary growth the period 
of life may be prolonged for a short time and a 
greater degree of comfort obtained; but, is 
this wise? Could not the same relief have been 
possible by the use of morphine at home, for 
generally all that is known in the community 
is the fact that this patient had cancer, went 
to the hospital, an operation was performed 
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or radiation was employed and the patient 
died. The laity, not being acquainted with the 
facts, cannot be blamed for believing that 
cancer was incurable in this case at least. 
In this very same community there may be 
several cases who have been permanently 
cured of cancer, but who are loathe to proclaim 
the fact. These triumphs of surgery and radia- 
tion remain unheralded, because many of the 
laity still believe that it is a blight upon their 
posterity to have cancer or even that it is a 
shame or a disgrace to have the disease. 

DR. A. L. LOCKWOOD, ToRONTO, CANADA. 
I believe we should give serious thought to 
any disease which affects such a large propor- 
tion of males compared to females throughout 
the country. There is little that one can add 
in any shape or form to our present knowledge 
of cancer of the stomach. I congratulate 
Dr. Lewis Gregory Cole on the work he is 
doing in associating pathology with roent- 
genology. I hope he can do as much for gastric 
surgery by this study, as Dr. Cushing has in 
brain surgery, by the combined study of 
surgery and pathology. I believe that it is 
up to the roentgenologist to see that we get 
the early cases. Apart from that, the only 
other contribution that I have been able to 
discover (at least within the last decade) 
has been in educating the public to early 
examinations. I believe that instead of patients 
asking for “something for the stomach,” they 
should ask to have an x-ray of their stomach. 
We (the medical profession) should become 
cancer-minded and impress upon patients over 
twenty years of age that they be examined 
annually and those over thirty should be 
examined every six or eight months. In patients 
over forty-five years of age, periodical examina- 
tions must occasionally include radiographic 
examinations of the stomach, regardless of 
the patient’s symptoms. It is by this method 
that we shall be able to pick up the one case 
for which something can be done. 

Dr. Guthrie stressed an important note 
when he stated that care should be taken in 
the surgical procedure undertaken so that it 
does not give surgery a black eye in the minds 
of the laity. We have appreciably (12%) 
increased our percentage of operability in 
the last fifteen years by exploration under 
local anesthesia. We feel that if a case is too 
advanced to give palliative relief or warrant 
a gastric resection, it is unwise to do a gastro- 
enterostomy, as the risk is too great, and life 
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is not materially extended. If we cannot obtain 
relief for a year or longer by doing a resection, 
and if this procedure carries too much risk, 
it is better to close the abdomen immediately 
with heavy silk sutures. Get the patient out 
of bed on his feet the next day (second day) 
and have him leave the hospital, walking on 
the third day. By this means we avoid long 
hospital expense which is a great factor with 
the laity, and it does not carry the odium of a 
hopeless operation. This method has also 
done away with a great deal of the stigma 
which attends much of the surgery in can- 
cer work today. We have carried out this pro- 
cedure for twenty years without observing 
any ill effect from allowing the patient up so 
early. 

DR. SHIELDS WARREN, Boston, Mass. My 
own slight experience with gastric cancer has 
been distressing, similar to that of Dr. Ewing. 
We rarely see an early gastric cancer. In 
running over the surgical specimens that I 
have had in the past three or four years (95 in 
number) I find only five of the group where 
the lesion was less than 1 cm. in diameter. 
In practically all of the more advanced cases 
the lesions were very extensive and in practi- 
cally all the follow-up, the results have been 
even more discouraging than those presented 
by Dr. St. John. There is, however, one thing 
that I would particularly like to emphasize 
and that is the type of cancer that probably 
originates from a _ preexisting adenoma or 
polypoid mass (the type of cancer which Dr. 
Ewing mentioned). This mass must attain 
some size before malignant change takes place. 
However I think in this particular type of 
fungating cancer, as Dr. Stout calls it, the 
results that I have had an opportunity to 
see have been rather better than in the other 
types, paralleling the observations of Dr. St. 
John. In these large bulky tumors, which 
should be easy to diagnose, the rate of growth 
appears to be slower and the results more 
satisfactory. It is on this group that our 
immediate hope for improving the mortality 
of gastric cancer rests. The one other point 
which impresses me is the fact that sometimes 
very extensive infiltrating cancers without 
definite x-ray evidence of ulceration fail to 
show metastasis after operation, and several 
of them have done well over a considerable 
period of time. I think that the early fungating 
type and the linitis plastica type are those in 
which we can expect the best results. 
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DR. LEON E. YOE: PaTEersON, NEw 
Jersey. Operative mortality in gastric re- 
sections has been too high, and offers a definite 
challenge to the surgeon. Dr. St. John is to be 
complimented in being able to report fourteen 
consecutive resections without a death. These 
patients are usually debilitated, malnourished, 
and past middle life. In spite of blood transfu- 
sions and forcing fluids by protoclysis, by 
vein and under the skin, they are still fre- 
quently poor operative risks and the operative 
procedure must often be long and somewhat 
shocking. It is my belief that if a larger number 
of these cases have two stage operations 
the mortality will be markedly lower. This has 
been the finding on our service at the Paterson 
General Hospital. At the time of the second 
stage these patients are in much better physical 
condition. Then, too, it is comforting to the 
surgeon to know that he may interrupt his 
operation at several points, depending upon 
the condition of his patient. He may only 
explore the abdomen and do a gastroenter- 
ostomy. If the condition of the patient warrants 
he may continue and cut across and suture the 
stomach proximal to the growth thus prevent- 
ing the spread of the growth in the stomach and 
allowing more time for careful dissection at the 
second operation. The regression of induration 
about the tumor often found after a gastro- 
enterostomy, is noteworthy and frequently 
changes one’s idea as to the best site for the 
resection. 

DR. HARRY HAUSER, CLEVELAND, OHIO. 
I have listed a group of radiologic signs of 
gastric cancer as follows: 

1. Filling defects, probably the most im- 
portant sign. 

2. Altered pyloric function such as is seen 
in (a) the gaping pylorus due to infiltration of 
the musculature by tumor (b) obstruction 
of the pylorus. 

3. Hypermotility—advanced position of 
the six hour meal. This sign is occasionally 
observed in the non-obstructive type of gastric 
cancer. 

4. The absence of peristalsis from the 
involved area of the stomach wall. 

5. Diminished motility of the stomach; 
loss of flexibility as observed fluoroscopically 
during palpation. 

6. Diminution in the size of the stomach 
such as is seen in cases of scirrhous carcinome 
or linitis plastica. 

7. Antiperistalsis in obstructive cases. 
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8. Niche in the prepyloric region within 
an inch of the pylorus, so well pointed out by 
Hampton and Holmes of Boston. They state 
that 90 per cent of the cases in which a niche 
is observed in the prepyloric region within an 
inch of the pyloric valve, represents carcinoma. 

9. Widening of the space between the gas 
bubble and cardia and top of the diaphragm. 
Dr. Holmes recently pointed out this sign in a 
paper given at the New York Academy of 
Medicine before the New York Roentgen 
Society. 

10. Soft tissue densities in the cardia outlined 
by the gas bubble without the use of a contrast 
meal. This sign is often observed in polypoid 
carcinomas of the cardia. 

11. The “halo” sign of Kirklin which he 
and his collaborators have observed during 
fluoroscopic examination. The niche is seen 
on the lesser curvature and on upward pressure 
a blank space can be observed between the 
barium filled niche and the rest of the stomach. 
The blank space represents the “halo” and 
is pathognomonic of carcinoma. 

12. Absent rugal markings found during 
palpation under the screen and on the film 
taken with a small amount of barium with 
compression technique. The absent rugae 
represent the carcinomatous area. 

13. Niche in relief studies without radi- 
ating rugal lines. This sign recently has been 
pointed out by some roentgenologists in differ- 
entiating an ulcer niche from a carcino- 
matous niche. In the latter the rugae are not 
seen to radiate immediately from the niche as 
seen in ulcer. 

14. Niche on the greater curvature as Dr. 
Cole has already mentioned and so distinctly 
pointed out by Sproull. 

In closing I may say that the roentgenologist 
is the keyman in the early diagnosis of gastric 
cancer provided that he see the patient before 
the symptoms are well advanced. In this 
institution we are making a routine gastro- 
enterological survey chiefly by x-ray studies 
in patients over the age of forty without any 
gastric symptoms. So far, no malignant lesions 
have been found, but I may prophesy that 
before the one hundredth mark is reached we 
shall have been rewarded by a positive result. 
The economic factor here is negligible because 
only one glass of the barium mixture is used and 
a fluoroscopic examination only is carried out 
unless there are positive findings. 
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DR. J. SHELTON HORSLEY. RICHMOND, VIR- 
cinta. At the suggestion of my colleague, 
Dr. W. H. Higgins, for the past eight years 
dilute hydrochloric acid has been used freely 
in the preliminary preparation of patients for 
operation for gastric cancer. A few of the 
patients can stand the solution as strong as 
0.5 per cent, but most of them will take a 
0.25 per cent solution easily. This solution is 
sweetened so as to make it more palatable, 
and is placed in a pitcher by the bed and the 
patient is requested to drink freely of it. This 
solution acts as a natural antiseptic and 
decreases the danger of sepsis after the 
operation. 

A point of considerable importance in the 
diagnosis of cancer of the stomach is, as Dr. 
Cole and others have mentioned, that practi- 
cally every lesion demonstrable along the 
greater curvature is cancerous, whereas many 
of the lesions along the lesser curvature are 
benign. 


DR. ALA. 


SEALE HARRIS—BIRMINGHAM, 


Apropos of early explorations, I think it is 
better to explore 99 cases in which the symp- 
toms and laboratory findings strongly suggest 
cancer of the stomach and find no neoplasm, 
but probably reveal an operable conditon of the 


stomach or gall bladder, and in the rooth case 
find a cancer of the stomach early enough to 
operate and save the patient’s life; than to 
wait until the diagnosis is certain, and have an 
almost 100 per cent mortality from the cancer, 
whether operated or not. The operative mor- 
tality in exploratory laporatomies by expert 
surgeons should be almost nil. 

The fact that patients, in whom cancer of 
the stomach is suspected, improve on medical 
therapy does not mean that the patient does 
not have a cancer. Several of my patients on 
whom laparotomies were done and were proved 
to have inoperable carcinomas of the stomach 
would feel better, gain weight and improve in 
every way, only to die later from the cancer. 

My feeling is that if the patient’s symptoms 
are suggestive of gastric cancer, even if the 
roentgenologist does not prove the case by 
x-ray examinations, an abdominal exploration 
is justifiable. It is very essential that patients 
who are to be operated upon for cancer of the 
stomach receive proper preoperative and 
postoperative care. By so doing the immediate 
mortality of operations for gastric cancer may 
be reduced considerably. 
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HE term bronchial catheterization 

best defines the procedure which is 

herein described. The idea is not 
entirely new, having been suggested in 1855 
as an avenue of intrapulmonary medica- 
tion and used for this purpose soon after- 
wards. Despite its age and value bronchial 
catheterization, exclusive of bronchoscopy, 
is relatively unknown and seldom used, 
having been forgotten and rediscovered 
many times since its inception. 

The purpose of this article is to review 
the usefulness of bronchial catheterization 
and describe a simplified technique for its 
application. Its usefulness can best be 
discussed under three headings, the last 
of which will not be taken up for want of 
sufficient space. 

1. Diagnostic: A. Collection of smears 
and specimens. B. Bronchography, 
and c. Bronchopulmonary localiza- 
tion. 

11. Therapeutic: p. Aspiration and insuf- 
flation. £. Irrigation, and F. Medica- 
tion. 

11. Research. 

A. With the following technique a 
catheter can be passed into any lobe of 
either lung. This procedure is ideal for 
obtaining specimens of pus or secretions 
from the trachea, main bronchus or lobe 
bronchus for culture or microscopic exami- 
nation. Direct smears from the main or 
lobe bronchus are valuable in establishing 
a differential diagnosis. In bilateral pul- 
monary diseases, specimens collected from 
each main bronchus will aid in establishing 
the type of the invading organism or the 
degree of activity of either side. This 


situation is seen in bilateral pulmonary 
tuberculosis. 
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B. There is no disease of the lungs, even 
the rare conditions and the anomalies, in 
which bronchography can not, at times, 
serve as the deciding diagnostic factor. 
Bronchography may be accomplished in a 
number of different ways, by dropping an 
opaque solution directly into the trachea 
by means of a laryngeal syringe, or 
dropping an opaque solution over the base 
of the tongue while the patient continues 
to breathe. This method is somewhat hap- 
hazard and depends upon the use of a 
large amount of solution and gravity for 
its success. With the bronchial catheter 
passed to the site of the pathology, 
localized bronchography is possible in any 
lobe of either lung. Selective or localized 
bronchography is desirable when the 
pathology i is in the upper or middle lobe, 
as there is no overlapping and the lobes 
are clearly delineated. This also allows 
for the use of a smaller amount of the 
solution and the excess of the remaining 
solution may be aspirated as soon as the 
roentgen films are taken. 

c. The bronchial catheter is opaque, 
therefore it can be used as a means of 
bronchopulmonary localization without the 
addition of an opaque solution. When the 
pathology is poorly defined or obscured, 
localization becomes easy with the catheter 
in place, and is especially helpful in 
roentgenoscopy. 

p. Aspiration of mucus and secretions 
from the trachea, main or lobe bronchus ts 
of considerable value as a prophylactic or 
therapeutic procedure. Jackson advocates 
this as a prophylactic measure in the pre- 
vention of the ‘“bronchiectatic septic 
tank.” During operations upon a suppura- 
tive bronchopulmonary condition, frequent 
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aspiration of the trachea or main bronchus 
will prevent a spill of the suppurative 
material to the contralateral lung. When a 


Fic. 1. This illustrates the passage of two bronchial 
catheters at the same time; the upper catheter enter- 
ing the right upper lobe bronchus, the lower catheter 
entering the right middle lobe bronchus. 


bronchus becomes plugged with mucus or 
other secretions and atelectasis follows, 
aspiration of the secretion or plug will 
result in the clearing of the atelectasis. 
With the bronchoscope this becomes more 
than an incidental affair, but with the 
bronchial catheter it becomes almost a 
minor procedure. 

E. Bronchial irrigation or lavage is an 
accepted method in the treatment of 
chronic suppurative bronchopulmonary 
diseases. It must be repeated at frequent 
intervals over a long period of time. For 
this reason the irrigations are more easily 
and readily performed with the bronchial 
catheter than with the bronchoscope. 
Patients who refuse the frequently re- 
peated passage of the bronchoscope, con- 
sent to the use of the bronchial catheter. 
This however, does not obviate interval 
bronchoscopic control of these conditions. 

The value of bronchial irrigation is 


Thompson—Bronchial Catheterization American Journal of Surgery 261 


attested by a number of authors, one of 
whom recently reported over three thou- 
sand bronchial irrigations with excellent 


Fic. 2. This is a right oblique x-ray illustrating the 
passage of two bronchial catheters at the same time; 
the upper catheter entering the right upper lobe 
bronchus; the lower catheter entering the right 
middle lobe bronchus. 

results in the chronic suppurative broncho- 

pulmonary group. 

F. Intrapulmonary medications, whether 
in gaseous, liquid or powder form can 
readily be instilled by the bronchial 
catheter. Various anesthetic gases, silver 
nitrate solutions, dyes as methylene blue, 
mercurochrome, metaphen, acriflavine, 
bismuth preparations either liquid or 
powder, zinc preparations, iodine prepara- 
tions, arsphenamine, vaccines and bacterio- 
phages are a few of the many medicaments 
which have been used in the lungs with 
modifying degrees of success. When intra- 
bronchial medications are to be repeated 
at frequent intervals, the procedure is best 
done by the catheter method. 

Bronchial catheterization is a simple 
procedure which requires no expensive or 
elaborate equipment. The bronchial cathe- 
ters,* three in number, differ principally 

* Made by C. R. Bard. 
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in the degree in which the tip is curved. 
They are made of soft rubber, are opaque, 
semirigid, calibrated in centimeters and 


Fic. 3. This illustrates an abscess in the right upper 
lobe. The bronchial catheter is shown entering the 
right upper lobe bronchus. 


40 cm. long. The proximal end is notched 
to correspond to the curved tip. As the 
catheter is semirigid, turning the proximal 
end also turns the tip, so that the tip may 
be turned or pointed in any direction de- 
sired, and that direction is always known 
since it corresponds to the notch in the 
proximal end. 

The first catheter is a regular urethral 
catheter with Coudé tip, calibrated so the 
distance from the tip can be read easily. 
This is used for catheterizing the lower 
lobes and the right middle lobe. The second 
catheter has the tip curved almost at right 
angles and is used to catheterize the upper 
lobes. The third catheter has a still greater 
curved tip and is used only in deformities 
and greatly angulated bronchi which can 
not be entered with the second catheter. 
The curved tip of the catheter is sufficiently 
springy so that it straightens out in the 
trachea or main bronchus, but when a tip 
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enters a lobe bronchus it springs back into 
its curved shape and directs the catheter 
upwards into the upper lobe bronchus. 

Good anesthesia of the pharynx and 
larynx is necessary in bronchial catheteri- 
zation. To obtain this anesthesia an 
atomizer with the author’s laryngeal spray 
tip is used.* It is a malleable four way 
spray tip, 20 cm. long and is curved to 
conform to the base of the tongue. The 
four way spray allows a much greater 
surface to be covered with each squeeze 
of the atomizer bulb. This together with 
the fact that the tip is long enough to 
reach the vocal cords, obviates the neces- 
sity of painting the posterior pharynx and 
applying a swab or pledget in each pyri- 
form fossa, thereby simplifying the method 
of anesthesia. 

Many anesthetic solutions are employed 
in the larynx, but when the anesthesia is 
frequently repeated, cocain can not be 
used. We have found several substitutes 
for cocain which give good anesthesia, 
have a low toxicity and are not habit form- 
ing. Pantocain and larocaine are two that 
can replace cocain. 

Preliminary to bronchial catheteriza- 
tion the patients receive a sedative of some 
kind, preferably one of the barbiturates, 
which acts as an antidote to undesirable 
symptoms of the anesthetic solution. 

The procedure of bronchial catheteriza- 
tion in detail is as follows: The patient is 
seated before the operator. With the aid 
of a head mirror or lamp the patient’s 
posterior pharynx and the base of the 
tongue is anesthetized by means of the 
described atomizer, a few squeezes on 
the atomizer bulb suffices. The tip of the 
atomizer is now inserted further into the 
larynx and each pyriform fossa sprayed. 
The tip is finally inserted over the epiglotis 
and the cords are sprayed freely, (after a 
little experience this can be done by touch, 
however, at first it can be done with the 
aid of the laryngeal mirror). About five or 
ten minutes is consumed by this procedure- 

After the larynx is anesthetized, the 
patient holds his tongue, pulled well for- 

* Made by DeVilbiss Company. 
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ward out of the mouth by means of a piece 
of gauze between the fingers and thumb. 
In case of a short or thick muscular tongue, 


Fic. 4. This over exposed photo illustrates the passage 
of two bronchial catheters at the same time; the 
upper catheter entering the left upper lobe bronchus; 
the lower catheter entering the left lower lobe 
bronchus. 


a metal tongue depressor is more suitable. 

Inspection is now made of the larynx by 
means of a laryngeal mirror and if the 
cough reflex is to be abolished, a few drops 
of the anesthetic solution are dropped 
into the trachea by means of a laryngeal 
syringe. 

The Coudé catheter which has been 
previously threaded on the carrier,* is 
held in the right hand and is now inserted 
over the base of the tongue and epiglotis 
to or beyond the vocal cords. This is done 
with the aid of the laryngeal mirror which 
is held in the left hand. As soon as the tip 
of the catheter is at or passed the vocal 
cords, the laryngeal mirror is removed and 
the left hand now pushes the catheter 
down into the trachea while the carrier 
is held still by the other hand. When the 


* 403 catologue, C. R. Bard. A rustless wire stylet, 
bent on a curve to conform to the base of the tongue 
serves as the means of introducing the catheter tip 
into the larynx. 


catheter has been inserted 8 to 10 cm. into 
the trachea, the carrier is removed entirely 


and the catheterization of the bronchus is 


Fic. 5. This is a left oblique x-ray illustrating the 
passage of two bronchial catheters at the same time; 
the anterior catheter is entering the left upper lobe 
bronchus; the posterior catheter is entering the left 
lower lobe bronchus. 


now begun. (If a bronchogram is desired 
or medicament is to be instilled, it is 
important to temporarily abolish the cough 
reflex. However, if a specimen is to be 
obtained or a bronchial irrigation is to be 
performed, it is important not to abolish 
the cough reflex.) To abolish the cough 
reflex, a few drops of the anesthetic agent 
are instilled into the trachea through the 
catheter and also a few drops into the lobe 
bronchus where the medication is to be 
deposited after the catheter is in place. 
Turning the tip of the catheter to the 
right or left, it can be readily inserted into 
the corresponding main bronchus. Since 
we know the relative distance in centi- 
meters from the teeth to the bifurcation 
of the trachea and the division of the 
various lobe bronchi and since the catheter 
is calibrated in centimeters, the tip of the 
catheter can easily be placed opposite the 
divisions or lobe bronchi. The lobe bronchi 
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are normally given off in very definite 
directions and knowing this direction and 
the distance from the teeth we can direct 
the tip of the catheter into the opening 
of the lobe bronchus. With the exception 
of the right upper lobe, catheterization of 
any lobe bronchus is possible in the great 
majority of instances without the aid of 
fluoroscope. 

Catheterization of the right upper lobe 
bronchus is done by means of a catheter 
threaded on the “‘shepard’s crook” men- 
tioned previously and usually requires the 
aid of the fluoroscope. 

Bronchial catheterization is surprisingly 
simple and can be carried out as an office 
procedure. It is not offered as a substitute 
for bronchoscopy. Conversely it is under- 
stood that a careful bronchoscopic study 
has preceded the catheterization almost in 
every instance. 
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SUMMARY 


Bronchial catheterization, exclusive of 
bronchoscopy is useful as diagnostic and 
therapeutic measures. It is simple and 
can be repeated with more facility and 
ease to the patient than can bronchoscopy 
but is not offered as a substitute for 
bronchoscopy. The technique and instru- 
ments are described. 
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USE OF EVIPAL SOLUBLE IN OBSTETRICS 


WITH REPORT OF 50 OPERATIVE CASES* 


Frep A. KaAssEBOHM, M.D. AND Mitton J. SCHREIBER, M.D. 


NEW YORK CITY 


T is our purpose to call attention to an 
anesthetic and analgesic agent for use 
in obstetrics. We use the phrase “call 

attention” advisedly, since the agent is un- 
doubtedly known (at least in an academic 
sense) to many, it having been the subject 
of some research in England and _ the 
continent in recent years. 

‘We will not review the vast literature 
dealing with the alleviation of pain in 
parturition. Out of the mass of existing 
testimony certain qualifications for the 
ideal anesthetic and analgesic agent arise, 
and, as these are directly pertinent to 
what follows, we present them: The ideal 
obstetrical anesthesia should meet the 
following demands: 

1. It must induce surgical anesthesia 
swiftly and without excitement. 

2. It must permit the birth of an 
unaffected infant. 

3. It must not relax uterine musculature 
to the point of causing hemorrhage. 

4. It must not induce vomiting. 

5. It must permit of rapid clear awaken- 
ing. 

6. It must not depress circulatory or 
respiratory function. 

On the other hand, the ideal obstetri- 
cal analgesia must fulfill the following 

It must induce prolonged partial or 
complete relief from pain. 

It must in no way retard the progress 
of 

3. It must cause no excitation. 

4. It must not affect the baby. 

5. It must maintain the patient in a 
mental state in which she is amenable to 


suggestion and capable of cooperation. 

This, of course, does not consider the 
virtues of amnesia, for it is our opinion 
that failure to remember pain does not 
correct or exclude exhaustion due to pain. 
Frequently, amnesia is a mask which covers 
the failure of an analgesic. 

Let us now note certain negatives which 
must be considered. 

It is, for instance, almost inevitable that 
the parturient woman should arrive at the 
delivery table without preparation for 
anesthesia, this being her status whether 
the delivery is to be operative or spontane- 
ous. The desirable mental serenity obtain- 
able from the preoperative administration 
of morphine is denied her in the interests 
of the unborn child. Proper conduct of her 
labor makes adequate nourishment through- 
out the period of cervical dilatation essential 
and, consequently, her stomach probably 
holds, considerable. Her lower bowel may or 
may not have been emptied, dependent, of 
course, upon such factors as the degree of 
cervical dilatation, the character a the 
contractions and the estimated time to 
delivery. 

In addition to lack of preparation, there 
are other involving factors. Despite the 
demand for anesthetization of the patient, 
the child must not be affected beyond a 
point where it may be readily resuscitated. 
Undue relaxation must not be induced 
in the uterine musculature lest post- 
partum hemorrhage occur. And, in certain 
cases, speed of anesthetization is of great 
importance. 

In that trying, often inordinately pro- 
longed period, the first stage of labor, 


* From the Obstetrical Services of The Harlem Hospital and The Lutheran Hospital of Manhattan. Read before 
The William H. Luckett Clinical Society. 
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partial or complete relief of pain should 
be attained, and is more and more fre- 
quently being demanded by the patient. 
That there is an actual and chain-like 
relationship among pain, exhaustion and 
infection is well known. In the interests of 
the patient, pain must be relieved, and 
yet such relief may be costly. If labor is to 
be retarded or halted, it is better to leave 
pain unmodified. The child demands con- 
sideration here, and the agents of relief 
must be innocuous to the child. Those 
agents must also be effective over pro- 
longed periods of time, and must carry no 
threat of harmful effect if repetition is 
required. 

This then, sketches the difficulties con- 
fronting the obstetrical anesthetist and the 
perfect agent for which he is constantly 
striving. We will now describe the prepara- 
tion known as evipal soluble. 

Evipal is chemically, N-methyl-cyclo- 
hexenyl-methyl-malonyl-urea. Evipal solu- 
ble, its sodium salt, is readily soluble in 
water and, since solutions are unstable, 
they should be freshly prepared for use. 
Evipal soluble is supplied in ampoules 
containing one gram of the crystals. To 
these crystals, 10 c.c. of sterile distilled 
water are added immediately before use. 
When the crystals are totally dissolved, a 
10 per cent solution is obtained. 

Metabolism, body temperature, alkali 
reserve and blood sugar are not depressed. 
There is no injury to the vessel wall at the 
site of injection. If the solution is injected 
into subcutaneous tissue or muscle there 
is no irritation or slough but narcosis may 
not develop. 

The drug is rapidly detoxified in the 
liver. In the rabbit, one-half of the narcotic 
dose is completely destroyed in thirteen 
minutes. Only traces of the injected sub- 
stance are eliminated in the urine. 

In humans, 5 c.c. of a 10 per cent solution 
of evipal soluble produce profound narco- 
sis. Such an amount injected over a period 
of ninety seconds produces deep anesthesia 
without excitement of any nature. 

As the drug is injected the patient 
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becomes drowsy and, as a rule, when 4 c.c. 
have been injected there is prolonged 
yawning. As the injection Is continued the 
patient drops off to sleep and irregular 
muscle spasm, either generalized or con- 
fined to local muscle groups may occur. 
The jaw drops and the tongue tends to 
fall back. The eye ball is fixed in mid posi- 
tion with the pupil at mid-dilatation and 
the lid lag completely obliterated. The 
pulse remains full and regular but there 
is some increase in rate. The blood pressure 
may drop 15-20 mm. but it rapidly returns 
to its initial elevation as the drug is 
destroyed. Respiration is depressed as to 
depth. There is no numerical depression. 
The color remains excellent. There is no 
cyanosis. The laryngeal reflex is never 
suppressed. Even in the period of greatest 
depth of narcosis (immediately following 
completion of injection of the total dose) 
coughing can be stimulated by sudden 
administration of concentrated ether vapor. 

With the administration of the total 
dose, the patient will sleep quietly for 
approximately forty-five minutes. The 
period of anesthesia rarely exceeds twenty- 
five minutes. These time estimations are 
variable. At the end of the narcotic period, 
the reflexes return. The lid lag is the first 
to appear and it is rapidly followed by 
motion of the eye. A few minutes after 
the ocular motion occurs, the patient will 
be awake. As a general rule, the patient is 
conscious, rational and capable of assuming 
activity within one hour of the time of 
injection. Vomiting, headache and _ the 
usual post-anesthetic complications are 
unknown. There is no memory for the 
anesthetic period. Amnesia is absolute. 

In the narcotic state there is nothing 
alarming unless the respirations appear to 
become shallow. This may be readily cor- 
rected by inhalations of carbon dioxide and 
oxygen. 

While evipal soluble is automatically 
classified as one of the uncontrollable 
anesthetics, its extremely rapid destruction 
actually brings it close*to the controllable 
group. Evipal has had considerable usage 
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abroad. It has been employed in all kinds 
of major and minor surgery. 

Since the drug is detoxified in the liver, 
liver damage or disease are contraindica- 
tions to its use. It is advised that its 
use be avoided in states of chronic sepsis 
or general debility. 

The dosage of evipal soluble has been 
variously described and discussed by 
several authors. The maximum initial 
dose is 1 gm. or 10 c.c. of the 10 per cent 
solution. Several dosage tables varying 
according to weight and age have been 
compiled. 

We have evolved a technique of adminis- 
tration which is logical, safe and effective. 
The method of the anesthetist administer- 
ing a volatile anesthetic, in which he gives 
or withholds as indicated by the status of 
the patient, should be followed in the 
administration of evipal soluble. Vene- 
puncture is performed and the anesthetist 
injects until narcosis is obtained. He then 
maintains the needle in position in the vein, 
injecting as indicated by the signs of 
anesthesia. By this method, many proce- 
dures may be performed with a dosage of 
only 5 c.c. It has been our experience to 
find that a maximum anesthetic depth may 
be achieved with a 5 c.c. dosage, additional 
injection prolonging the anesthetic period 
but not rendering it more profound. 

In surveying the literature on obstetric 
anesthesia reports of evipal soluble came to 
our attention. Several requisites for ideal 
anesthesia and analgesia had to be estab- 
lished as present in the action of evipal. 
When corroboration of these requisites was 
attained evipal soluble was employed as 
the anesthetic of choice on the services of 
the senior author. Every case was person- 
ally supervised by the junior author from 
the time of admission to the date of 
discharge. 

In a group of 50 operative deliveries, 
all performed under evipal soluble anes- 
thesia, the technique herein described was 
employed. 

In each case, when the indications and 
conditions requisite for forceps or other 
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operative delivery were satisfied, the pa- 
tient was transported from the labor room 
to the delivery table where she was 
prepared. 

The bladder was emptied. Vaginal ex- 
aminations were then performed deter- 
mining the position, presenting part, sta- 
tion, condition of the cervix, membranes 
and pelvis. 

With the field prepared and the operators 
ready for delivery, the arm of the patient 
was prepared with iodine and alcohol and 
intravenous injection of evipal soluble solu- 
tion was begun. 

The injection proceeded at a rate of 1 c.c. 
per fifteen seconds. As a rule, the patient 
was asleep without excitement at the end 
of ninety seconds. During the course of 
injection, the anesthetist kept careful 
watch of his patient. In the average case, 
the operation was begun with the comple- 
tion of a 5 c.c. injection. The anesthetist 
held the needle in position in the vein and 
injected more of the solution only as 
indicated. The maximum depth of anes- 
thesia was attained when 5 c.c. were 
injected and an additional dosage only 
served to prolong the period of uncon- 
sciousness. In 60 per cent of the cases in 
this series delivery was accomplished with 
less than the total dosage. 

With the completion of delivery and 
after expression of the placenta 1 c.c. each 
of pituitrin and gynergen were given, the 
perineum cleansed, the patient taken out 
of stirrups and her gown changed. The 
fundus was guarded by the massaging hand. 

The average time of return to a conscious 
and rational state in this group of cases 
was thirty-five minutes. No patient was 
unconscious for longer than fifty-six min- 
utes. The awakening was remarkable for 
its rapidity and the clarity which patients 
attained. There was no instance of post- 
anesthetic vomiting. There was no com- 
plaint of headache, nausea or dizziness. All 
the patients were encouraged to take fluids 
immediately postoperative and most of 
them were given water freely immediately 
before the induction of anesthesia. 
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Throughout the operative period the 
color of the mucosa and nail beds remained 
good. The pulse was increased on an 
average of 20 beats to the minute. There 
was a blood pressure drop of 10-20 mm. 
but it was noted that the pressure returned 
to the pre-anesthetic level with the awaken- 
ing. In no case did undue bleeding occur 
and in no case was there any difficulty 
with the resuscitation of the baby. In only 
one case was supplementary anesthesia 
required and in that, ether was employed 
in small quantity. Urinalysis never 
revealed the presence of pathologic ele- 
ments postoperatively. The white cell count 
was never diminished. 

Anesthesia was entirely satisfactory in 
every case with the exception noted. It 
was noted early in the series that at maxi- 
mum depth of anesthesia the uterine 
contractions and bearing-down efforts were 
not suppressed and the operator was 
favored in delivery by their presence. The 
presence of active expulsive forces made 
extreme caution in drawing the head over 
the perineum a paramount factor. In 
several cases this caution saved the peri- 
neum when sudden occurrence of expulsive 
pressure attempted to precipitate delivery. 
Due to the presence of the uterine contrac- 
tions and an unaltered irritability of the 
uterine musculature, version was found 
impossible with the patient anesthetized by 
evipal soluble. 

With the return to consciousness, no 
patient was aware of the completion of 
parturition. Absolute amnesia was charac- 
teristic. The anesthetic reminiscence con- 
sisted only of a rapidly induced, dreamless 
sleep and nothing was ever remembered 
save the prick of the needle, which initiated 
the injection, and the last words of the anes- 
thetist as the drug was being administered. 

Table 1 indicates the type of case in 
which evipal soluble was used with some 
of the important observations made during 
anesthesia and postoperatively. Blood pres- 
sure estimations are charted as single 
observations made before and during the 
anesthetic period but six to eight readings 
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were taken in each case. 

Only a fraction of the total number of 
cases is included to avoid repetition. The 
total adequately represents the cases of 
the series and indicates the type of case 
most amenable to operation under anes- 
thesia with evipal soluble. 

As has been noted, postoperative com- 
plications were reduced to nil. There was 
one case which exhibited postoperative 
excitation but this was rapidly controlled 
by suggestion. 

From the table it will be seen that few 
cases went to 25 minutes of anesthesia. 
Where the operator feels that the procedure 
will exceed the twenty-five minute limit 
he has one of two courses to follow. He may 
permit an injection of more than 10 c.c. 
or he may infiltrate locally with novocaine. 
This latter plan is safer. Immediately the 
patient is asleep the operator infiltrates 
the field with novocaine. With the anes- 
thetic in the tissues, the operator may 
proceed to delivery. If consciousness re- 
turns before the operation is ended the 
local anesthetic will prevent pain. This 
procedure will be rarely required but it 
carries a greater margin of safety than 
found in administration of larger doses of 
evipal. 

That vomiting and other common post- 
anesthetic complications failed to occur 
in this group of 50 cases can scarcely be 
considered fortuitous. Within an hour after 
delivery, patients were able to take food, 
scan the daily papers or talk to their 
neighbors on the ward. Concisely, evipal 
soluble achieved the transformation of the 
post-anesthetic period from one of dis- 
comfort and distress to a smooth, comfort- 
able, normal state. 

The speed of anesthetization cannot be 
adequately stressed. Any obstetrician can 
recall occasions on which rapid delivery 
was indicated to prevent fetal death; 
occasions on which the usual ten to fifteen 
minute period for proper induction with 
gas or ether was a hazardous and perhaps 
lethal delay. Where the fetal heart becomes 
slowed or irregular; when it is felt that 
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rapid delivery must be effected to preserve 
the life of the child, evipal becomes indis- 
pensable and its advantage over inhalation 
anesthesia is immeasurable and invaluable. 
In such emergency, anesthetization and 
delivery can be accomplished in the time 
usually required to induce anesthesia with 
the inhalation anesthetics. In such cases, 
the action of evipal soluble is incomparable 
since it prepares the patient for operation 
in an incredibly brief time, at the same 
time sparing the already embarrassed 
infant. There were several cases in this 
series which we are certain were spared 
fetal death by virtue only of the speedy 
delivery undelayed by a prolonged period 
of induction of anesthesia. 


EVIPAL SOLUBLE IN SPONTANEOUS 
DELIVERY 


Evipal soluble may be employed intra- 
venously as the anesthetic in the last part 
of the second stage of labor. Doses from 
4 to § c.c. consummate anesthetization 
without depressing the uterine contraction 
or the bearing-down effort. When the 


perineum is rigid it is inadvisable to 
administer evipal in anticipation of spon- 
taneous delivery. The bearing-down effort 
may be unable to overcome the resistant 
perineum although episiotomy will prob- 
ably permit of spontaneous delivery. In 
the relaxed perineum of the multipara such 
procedure will be unnecessary. 

Evipal soluble is best employed at that 
stage wherein adroit application of the 
Ritgen maneuver will complete delivery. 
When, through the perineum, the operator 
has certain grasp of the chin or supra- 
orbital ridges of. the fetus, evipal is 
administered. 

Anesthesia and relaxation are practically 
instantaneous. Delivery is accomplished 
without resistance and the patient sleeps 
while the placenta separates and is ex- 
pressed and the infant encounters its first 
toilet. By the time the perineum is cleansed 
and the patient regowned, she is awake. 
As usual, amnesia is absolute. Where repair 
of the perineum is requisite, it may be 
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performed under evipal anesthesia. 

The advantage, in spontaneous delivery, 
is somewhat depreciated by the fact that 
it can be used only in the very last part 
of the stage of expulsion. The average 
spontaneous delivery is accomplished not 
under anesthesia but under deep analgesia. 
Where the anesthetic is forced, the stage 
of excitement will supervene and delivery 
becomes difficult and dangerous. With 
evipal soluble administered intravenously 
the swift transition from consciousness to 
anesthesia without excitement is a blessing 
to the mother and a boon to the accoucheur. 

Where it is desired to use evipal soluble 
intravenously in the second stage of 
spontaneous labor, it is best combined with 
gas-oxygen. The gas mixture may be 
employed through the major part of the 
second stage. When deep anesthesia is 
desired the anesthetist injects evipal solu- 
ble. This combination makes for ideal 
analgesia and anesthesia in the closing 
minutes of the second stage of labor. 

Evipal soluble has not been used in this 
series for cesarian section. Its short lived 
action did not commend it as the choice 
of anesthetics for what might well become 
a prolonged procedure. There was no 
occasion for craniotomy or embryotomy in 
this group of cases but from cases in which 
evipal was used, it is readily apparent that 
its field of usefulness will encompass such 
procedures. 


SUMMARY 


Evipal soluble has been successfully used 
in all manner of forceps deliveries, includ- 
ing forceps to the after-coming head; for 
packing of the uterus and vagina; for 
manual removal of the placenta; for 
dilatation and currettage; for normal 
spontaneous delivery. In version it has 
been eminently unsuccessful. For version, 
chloroform remains the anesthetic of choice. 

We have stated its chemical structure, 
outlined its pharmacology and described 
its clinical employment and the technique 
best suited for its administration. It has 
been employed in a series of 50 operative 
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TABLE I 
TYPICAL CASES IN SERIES OPERATED ON UNDER EVIPAL SOLUBLE 


Operation 


iration and 


Injection 
Injection 
Before 


After 
Return of Reflexes 


Return of Motion 


Condition of Baby 


Hemorrhage 
Anesthesia 
Pulse before 
Pulse after 
Blood Pressure 
Blood Pressure 


| Res 


| 


| Dose (C.c.) 


Low forceps Slight Excellent Excellent | 140/90 |122/84 
| 
| 


Low forceps; repair—2° | Slight | Excellent | Excellent 4 |124/80 120/86 21 Quiet; 
| | 


laceration. | 
pink 


Dewee’s) med. episi- | mucosac 

otomy and repair. | | pink 
Low forceps; median episi- Slight | Excellent Excellent | |110/70 |106/80 | 3-5 15 Quiet; 
otomy and repair. | mucosac 
| pink 
| | 


Low forceps Moderate! Excellent Excellent 118/84 |114/80 Quiet; 
200 | mucosac 
| pink 
Manual removal of pla- | Marked | Excellent 122/70 |108/86 Quiet; 
centa. 650 c.c. 
pin 


| 
Mid-a forceps (Kielland & | Slight | Excellent Excellent! 128 140/104 142/118 | "| Quiet; 


Scanzoni rotation for deep Slight Excellent 128/100|118/100 Quiet; 
mucosae 


transverse arrest. 
pink 


Mid-s forceps (Kielland); | Slight Excellent 136/85 |126/80 Quiet; 
med. episiotomy an mucosac 
repair. pink 

Breech extraction; Piper’s | Slight Excellent 126/82 |110/74 Quiet; 

forceps to aftercoming mucosae 

head. pink 


Seanzoni rotation for occi- | Slight Excellent 128/100| 118/100 Quiet; 
| mucosaec 


put-posterior. 
pink 


Low forceps; packing of | Profuse | Excellent Good 128/100|116/90 
mucosac 


uterus and vagina, = 
pink 


Mid-s forceps (Kielland); |Slight Excellent Good 133/74 |130/78 
deep transverse arrest 


| 
Mid-a forceps; Braun hook | Slight Excellent | Still-born 120/80 |112/64 
to deliver impacted | | 
shoulders. | 


Low forceps; median episi- | Slight Excellent Good 108/76 (104/80 14) 14] Quiet; 
mucosae 


otomy repair. 
} ink 


Low forceps Slight Excellent Good 118/32 |110/64 Quiet; 
mucosae 


pink 


Low forceps; med. episi- | Slight Excellent Good 110/70 |106/80 : Quiet; 


otomy repair. mucosae 
pink 


Low forceps; repair of 2°! Slight Excellent 124/80 |120/86 Quiet; 
laceration. | 
pink 


Manual removal of pla- Slight | Suqgiemented 150/90 |134/86 Quiet; : 
centa. | with ether mucosac 
pink 


after 22 min. 


| 


Low forceps; med. episi- | Slight Excellent (130/04 110/74 15| Quiet; 
otomy repair. 
pin 


Low forceps; med. episi- | Slight Excellent |1 50/90 146/70 | 6 | 15) Quiet; 
otomy repair. 
| pink 


| | 
| 
| ie 
= = | 
a) 
| 24 9) Quiet; 
| mucosie 
| pink 
Zz 12 | 50) 12) Quiet; 
mucosae 
pink 
19) 21 | 4410 22, Quiet; 
| | | mucosac 
pink 
| | | | | 
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cases and a series of 50 cases in which it 
was used as an analgesic. It has been 
commonly employed in normal spontane- 
ous deliveries. 

In every instance it has proved of 
exceptional value. It conforms to the 
concept of ideal anesthesia and analgesia 
laid down here. It confers swift anesthesia 
and rapid bright awakening. It has entirely 
eliminated post-anesthetic complications. 
It narcotizes the mother and spares the 
child and the uterine musculature. 

Evipal soluble, by virtue of its described 
characteristics, its total lack of ill-effect, 


Kassebohm & Schr eiber—Evipal American Journal of Surgery 


271 


the tremendous assistance it offers the 
accoucheur and the lightning like relief 
it grants the mother must be considered as 
a powerful instrument to be rapidly added 
to the resources of the obstetrician and the 
anesthetist who assists him.* 


We wish to acknowledge our debt to Dr. R. 
E. Tafel of the Winthrop Chemical Company 
for his valued suggestions and the generous 
supply of evipal he presented for this work. 


* Since the completion of this writing, 43 cases, all 
operative, have been added to this series. Results have 
been uniformly satisfactory. 
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HE method. herewith presented is 
humane because it eliminates that 
most distressing mental state, fear. 

It has been stated that “‘to frighten a child 

is a serious matter, which may adversely 

influence its future life and irreparably 
injure its whole nervous system. Any 
measure which will prevent the child from 
being frightened should be encouraged.”! 

Yet how very common is the practice of 

holding a crying, frightened, struggling 

child, administering straight ether, and 
compelling him to undergo something 

which he instinctively dreads. Such a 

procedure often leaves an_ ineflaceable 

memory scar that quite naturally results 
in an intense hatred for and distrust 
of doctors, nurses, and hospitals. The upset 
to a highly neurotic child may be more 
than a mere memory scar. I know of one 
patient who has stuttered ever since under- 
going a tonsil operation performed under 
ether anesthesia with no_ preliminary 
medication. Another was for some- 

time under the care of a psychiatrist for a 

mental condition that followed a_ tonsil 

operation without preliminary medication. 

Immediate or postoperative death occa- 

sionally occurs in tonsil and adenoid 

operations, but this is much less likely to 
happen with preliminary medication. 
Anesthesia for adenoid and tonsil opera- 
tions is decidedly the most difficult in all 
surgery. The usual methods of inducing 
anesthesia in young children with ether, 
without preliminary medication, are unsafe, 
as the margin between deep surgical anes- 
thesia and toxicity is reduced toa minimum. 


PREMEDICATION AND INHALATION ANESTHESIA 
FOR TONSIL AND ADENOID OPERATIONS IN 
YOUNG CHILDREN* 


A HUMANE AND SAFE METHOD 


James T. GwWATHMEY, M.D. 


NEW YORK CITY 


Furthermore, there is a_ possibility of 
pneumonia or lung abscess. Straight chloro- 
form, with or without preliminary medica- 
tion, while less irritating than ether, is 
unjustifiable because of its possible harmful 
effects upon the heart? and liver,’ an 
unnecessary double hazard. 

The method to be described is safe 
because (1) premedication insures a smooth 
induction of the anesthesia, (2) the anes- 
thesia is at all times under perfect control, 
(3) the field of operation is dry and clear, 
and (4) postoperative contingencies and 
complications are eliminated. The basis for 
the technique herewith presented rests 
upon laboratory experimentation*” and 
clinical experience. 

Clinical Experience. The ideal state or 
condition of a child previous to operation 
is a deep sleep. The procedure that we 
evolved at the City Hospital, Welfare 
Island, New York City, gives just that in 
the majority of cases. It abolishes the 
possibility of psychic impulses and enables 
the operator to start his work with the 
patient having a dry throat. Mucus and 
saliva are not present at any time. The 
margin of safety and the control of the 
plane of anesthesia are so great that the 
surgeon can proceed with the same care 
and precision he would employ as in other 
operations. Over twelve hundred cases have 
demonstrated that a deep sleep for a child 
previous to operation is perfectly safe anc 
requires no unusual precautions, and that 
there is absolute control of the plane o! 
deep anesthesia when reached, whether 
the operation lasts three minutes or 20 


* Read before Section of Otolaryngology, New York Academy of Medicine, December 19, 1934- 
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hour or more. Laboratory and clinical 
experience prove that anesthesia comes on 
more quickly after the administration of 
preliminary medication, less anesthetic is 
required, and the margin between complete 
anesthesia and respiratory paralysis is 
increased. Recovery is also more normal 
and quiet. Furthermore, with this tech- 
nique, one anesthetist does the work of two, 
and the services of an orderly to hold the 
patient are not required. 


TECHNIQUE 


Preliminary Medication. It is desirable 
to give the child a bicarbonate of soda 
enema upon admission. Thirty or forty 
minutes before operation, with the patient 
in bed, nembutal*’ (pentobarbital sodium) 
dissolved in one ounce of water is given by 
mouth. If, for any reason, swallowing is 
difficult, the nembutal may be given per 
rectum in 4c.c. of cold water. If given one 
hour before operation, the patient is awake 
when brought to the operating room, thus 
defeating the purpose for which the 
nembutal is given. 

The dose varies according to age, size, 
and condition of the patient. Generally it is 
as follows: Up to seven years of age, 
1.5 grains (one capsule) ; seven to ten years, 
2 grains; ten years and over, 3 grains (two 
capsules). For adolescents the ye of the 
barbiturate is preferably increased, or a 
suitable amount of morphin derivative may 
be added. 

Over go per cent of our patients are 
asleep within fifteen minutes. With care 
in lifting the patient from the bed (which 
should be accomplished by means of sheets 
or lifter in preference to hands) to the 
stretcher, he reaches the operating room 
asleep. Where time is essential, the opera- 
tion may be performed while the patient ts 
on the stretcher. A small pillow is placed 
under the shoulders and neck. 

The Anesthesia. There are two methods 
of continuing the sleep induced by the 
preliminary medication into deep surgical 
anesthesia without awakening the child. 

The first and simplest, and perhaps the 


method that will be most generally used, 
is to place a modified Yankauer mask or a 
piece of gauze near the face, but not 
touching it, and to spray a small amount 
of ethyl chloride on the mask or gauze. As 
the sense of smell is lost, the mask may 
touch the face, while the spray is continued 
until the rhythmic movement of the 
diaphragm indicates surgical anesthesia. 
The ether drop is now commenced. After 
the patient is in surgical anesthesia by the 
drop method, the usual air-ether vapor 
is used. With preliminary medication, 
there is a consequent lessening of the 
amount of ether necessary to maintain 
anesthesia.» The disadvantage of this 
method is that it lacks the elasticity of 
the method to be described, and the 
patient usually leaves the table in deep 
anesthesia. 

The second and better method follows 
the same procedure until the patient is 
brought to the operating room, when the 
sleep is converted into anesthesia by giving 
ethylene and oxygen with a small amount 
of ether, using the vapor mask covered with 
a moist towel,’ (not a face mask and bag). 
(If not entirely asleep, first use nitrous 
oxide and oxygen before giving the ethyl- 
ene.) In two or three minutes the patient’s 
automatic respirations indicate surgical 
anesthesia. The ether tube or nasal catheter 
now replaces the vapor mask and the 
anesthesia is continued. With ethylene, 
water, and not the usual motor suction, must 
be used. With oxygen and ethylene, instead 
of air, as the propelling agents, a greater 
elasticity and better control result and 
reduce the amount of ether to a minimum. 
When the adenoidectomy is started, all 
anesthetics are turned off and the patient 
is given oxygen and carbon dioxide," so 
that when he leaves the table, the throat 
reflex is present, thus reducing to a mini- 
mum the possibility of pneumonia or lung 
abscess. As the operation is concluded, the 
patient falls back into a quiet sleep which 
lasts from thirty minutes to an hour, 
thereby giving the throat a longer rest than 
when preoperative medication is not used. 
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If ligatures have been used and clots 
formed, this rest is important in preventing 
postoperative hemorrhage. 

As the operative field is free from mucous 
and saliva and as a smaller amount of 
ether is used, although the plane of 
anesthesia is just as deep, there is less 
irritation postoperatively, less possibility 
of infection, and nausea and vomiting are 
usually absent. The combination and 
sequences outlined are safer than any one 
anesthetic, ie., ether, nitrous oxide, or 
ethylene alone. This statement is the 
result of an analysis of over 488,000 
anesthesias recorded in the United States."! 
The anesthesia induced by the technique 
advocated is as near ideal as is possible 
with an inhalation anesthetic, as evidenced 
by the patient’s pulse, quiet, deep respira- 
tion, pink color, and small pupil. The 
anesthetists at the City Hospital have had 
no difficulty in mastering the methods 


outlined. 


SUMMARY 


A method of premedication and anes- 
thesia of young children for tonsil and 
adenoid operations is presented. The follow- 
ing are its advantages: (1) elimination of 
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preoperative fear, (2) easier induction and 
maintenance of anesthesia (3) earlier return 
of the throat reflex, and (4) absence of 
postoperative nausea and vomiting. 
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T has been the writer’s experience to 
find that the two acutely serious ab- 
dominal conditions most often seen 

after delayed or late diagnosis are acute 

peritonitis and intestinal obstruction. 

Analysis of admissions to several hos- 
pitals has shown that the diseases preced- 
ing these two conditions most frequently 
are gastric and duodenal ulcer, gall-bladder 
disease, appendicitis, neoplasm of the 
gastrointestinal tract and acute trauma— 
all as immediate or remote causes. An 
attempt will be made to show the reasons 
for this delay in early recognition of two 
conditions with mortality from 30-50 per 
cent when early diagnosis (three to six 
hours) will result in mortality figures ap- 
proaching half this number. 

All the older textbooks and some more 
recent works still fail to emphasize the 
earlier symptoms existing when the peri- 
toneum is simply contaminated or the ob- 
struction is but three or four hours old. 
On the contrary they speak in terms of 
abdominal distention, absence of peristal- 
sis, fecal or stercoraceous vomiting, rapid 
pulse, Hippocratic facies, absolute consti- 
pation, dehydration, acidosis, etc. Early 
diagnosis finds no such array of symptoms. 

The earliest and the constant symptom 
found in all cases of peritonitis or obstruc- 
tion is pain. When the clinician encounters 
“ patient with acute abdominal pain, the 
decision should be (1) is it due to a medical 
er surgical condition; (2) is It an emer- 
gency; and (3) what is the diagnosis? Sur- 
geons are criticized for operating on 
mistaken diagnoses and our statistics can 
show how frequent this is. On the other 
hand, we have no statistics upon the 
number of surgical abdominal conditions 
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treated medically until the patient dies or 
reaches the surgeon in extremis from hemor- 
rhage, the toxemia of obstruction, peri- 
tonitis or pancreatitis. Some surgeons 
delay operating until they are sure of the 
diagnosis. On the other hand, the surgeon 
who operates early, that is, when he has 
only well-founded suspicions of the need 
for operation, may occasionally operate 
needlessly, but he will save more lives than 
will his dilatory colleague who, for example, 
delays while trying to differentiate between 
a perforated ulcer and a gastric crisis. 
Operation will not endanger the patient 
with a crisis; lack of such a procedure will 
most definitely jeopardize the ulcer pa- 
tient. Rather open a suspicious case 
needlessly than let one dangerous one wait 
too long. And who of us can really state 
definitely what is taking place within the 
peritoneum? Early intervention saves lives. 
“Don’t wait to see but look to see,” says 
Maes of New Orleans. Definite diagnosis as 
to whether the condition is a ruptured ulcer 
or a perforated appendix in addition to 
being of academic interest merely serves 
as an aid in planning the incision on the 
first entrance into the abdomen. The best 
help for that patient is early surgical aid. 
In this age of high speed automotive 
activity on the highways and in industry, 
internal injuries are becoming more and 
more frequent and severe. Many more 
patients are killed outright than formerly, 
hence do not get into our statistics in hos- 
pitals. The survivors reach the hospitals 
much more speedily than in the past and 
this early care is reflected very definitely 
in our reduced mortality. Compilation of 
data shows that in the period 1885-90 the 
mortality of subcutaneous injuries of the 


* 
< 
‘ 
Ay 
4 
ay 
us 
irk 


276 American Journal ot Surgery 
abdomen was about 65 per cent. By 1900 
it had fallen to 30 per cent and since then 
the figure approaches 22 per cent. 


ABDOMINAL TRAUMATISM 


This may be in the nature of (1) simple 
concussion or contusion, (2) contusion 
with visceral rupture, or (3) wounds of the 
abdominal walls with or without visceral 
injury. 

Simple Concussion or Contusion. The 
first class of cases usually presents more or 
less of the classical picture brought to mind 
by the expression “knocked out.”’ Follow- 
ing an abdominal trauma, the patient will 
be in a state of shock termed by some 
authors sympathetic or abdominal shock. 
The face is pallid, the expression anxious 
(peculiar to abdominal shock), the skin 
clammy, the pulse rapid, running and 
feeble, the temperature subnormal, the 
respirations shallow and rapid. The pupils 
are dilated and the eyes expressionless. 
Nausea is always present and vomiting 
usually occurs. The abdomen usually 
shows a protective rigidity, general or 
local. Peristalsis may be momentarily 
diminished or absent, depending upon the 
severity and distribution of the trauma. 
Pain is a prominent feature early. In ex- 
tremely severe cases associated with un- 
consciousness or impending death, there 
may be no defensive rigidity but rather 
the normal muscle tone may be entirely 
absent. If there is no visceral injury the 
patient is most ill immediately following 
the accident and as recovery from shock 
occurs the pain ceases, the pulse drops, 
nausea and vomiting stop, and the ab- 
dominal rigidity is replaced by relaxation 
and merely a feeling of soreness remains. 
The foregoing is the picture of what is 
by the older writers “peritonism” 

“traumatic peritonitis” (non-inflamma- 
iat. These patients must be watched 


intelligently and closely and if nausea or 
vomiting or pain recurs, or if the pulse 
starts to mount, despite the fact that the 
temperature may still be subnormal, opera- 
tion should be advised. 
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Contusions with Visceral Injury. The 
signs indicative of an operative condition 
should not be those of a peritonitis or of 
a terminal anemia. Persistent rigidity, if 
associated with nausea or vomiting, a pulse 
mounting and becoming weaker, an in- 
creasing anemia, especially if associated 
with an increasing leucocytosis, absent or 
decreased peristalsis, indicate operative 
treatment. The pulse is probably the 
earliest and most reliable variable index 
in these cases. 

With a failure of the patient to improve 
after recovery from the first shock, the 
indications are for operation rather than 
to wait for an increase in the severity of 
the symptoms. Or if the period of im- 
provement is replaced by a_ return . 
nausea, vomiting, pulse hurry, rigidity o 
pain, operation is indicated. When in 
doubt, operate. 

Most surgeons delay until they are sure 
of their diagnosis before they operate. The 
definite diagnosis of the exact nature of the 
visceral injury in addition to being of 
academic interest will serve merely as an 
aid in planning the operative approach. 
This, however, is not of sufficient impor- 
tance to warrant a delay in order to estab- 
lish such a diagnosis. There are, however, 
many points which it may be well to 
consider. Abdominal hemorrhage may be 
extraperitoneal. In addition to the symp- 
toms of concealed hemorrhage there are 
also added those of peritoneal irritation, 
for we must remember that the outer sur- 
face of the peritoneum, whether it be of 
the parietes or of the mesentery, Is ex- 
tremely sensitive. Irritation of this surface 
by blood results in nausea, vomiting, pain, 
rigidity and diminished peristalsis. 

Preperitoneal and postperitoneal hemor- 
rhages are not, as a rule, as massive as are 
intraperitoneal ones, hence do not resu!! 
in as marked symptoms. inerapersnenee 
hemorrhage is usually associated with : 
rather definitely high leucocytosis with “ 
anemia. The spread of the blood between 
the coils of intestines frequently results in 
colicky pains superimposed upon the con- 
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stant nauseating pain of the injury. A fine 
crepitation is often felt if gentle palpation 
is made over the abdomen, probably due 
to the roughening of the peritoneum caused 
by the fibrinous deposit or clot formation. 
Dulness in the flanks exists with uncertain 
frequency. 

Abdominal Contusion with Rupture of a 
Solid Viscus. If after a severe contusion 
to the abdomen signs of hemorrhage exist, 
suspicion should be directed to fracture 
of the liver because of its frequency. 

Rupture of the Liver. Of the solid vis- 
cera within the abdomen the liver is the 
most frequently ruptured in subcutaneous 
injuries: 189 in a series of 305 cases. The 
rupture may be subcapsular or, as is more 
frequently the case, of a stellate type 
extending through the capsule and across 
the right lobe. Bullet and shell wounds 
also cause rupture. Symptoms of these 
ruptures of course depend on the severity 
of the injury. The most important ones 
are those of intraperitoneal hemorrhage. 

Pain, tenderness and rigidity in the 
upper right quadrant, dulness most evi- 
dent in the right flank, pain in the right 
shoulder and often a bradycardia point to 
liver rupture. 

Common causes of rupture of the liver 
are falls from a height or vehicles passing 
across the body. A vehicle passing across 
the body from right to left will rupture the 
liver most frequently, wheras if from left 
to right it will most often rupture the 
spleen. In many instances, rupture of the 
liver with hemorrhage may not require 
operative treatment. 

The published mortality in this injury 
is 82 per cent. 

Rupture of the Spleen. Connor of New 
York has shown figures that prove con- 
clusively that the automobile has added 
greatly to the number of these ruptures, 
more than doubling it. Splenic ruptures 
usually occur in the riders on the rear seat. 
“arly diagnosis will depend upon the 
recognition of the character of the trauma, 
a fall, a blow or a crush on the left, left 
shoulder pain, and the afore-mentioned 
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abdominal symptoms, restricted diaphrag- 
matic movements shown by x-ray. Ob- 
servers have called attention to a latent 
period between the subsidence of shock 
symptoms and those of hemorrhage. The 
risk is greatly reduced if the operation is 
done in this period. 

Occasionally this latent period may last 
as long as four or five days as occurred in 
two of the writer’s cases. This should 
always be borne in mind. 

The mortality from this injury should 
not be over 30 per cent according to recent 
figures. 

Rupture of the Kidney. Rupture of the 
kidney occurs most often from trauma 
in the loin. The symptoms of hemorrhage 
appear slowly and are not marked as a rule. 
If the rupture is extraperitoneal, as it 
usually is, the peritoneal signs are insignifi- 
cant at first and the case is not an immedi- 
ate emergency. 

It should be borne in mind as stated 
earlier in this discussion that hemorrhage 
behind the peritoneum will give suggestive 
intraperitoneal findings such as_ shock, 
nausea, vomiting, absent peristalsis, pulse 
hurry, rigidity, etc. These findings are 
usually associated with hematuria and at 
times frequency and urethral pain if the 
kidney is injured although this is not 
always the case. An x-ray will often help 
in making a diagnosis of the position of the 
hemorrhage as being retroperitoneal. The 
iliopsoas muscle line (tent line) will be 
obscured on the injured side and fre- 
quently the gas-containing viscera will be 
displayed mesially by the pressure of the 
hemorrhage posterolaterally. 

It is the consensus of opinion today that 
the conservative treatment of kidney in- 
juries is best. Lewis reports from Johns 
Hopkins Hospital a mortality of only 9 per 
cent for the non-operative cases and 33 per 
cent for the operative cases. Progressive 
uncontrollable hemorrhage is the immedi- 
ate indication and infection the second 
indication for surgical intervention. 

Ruptured Ectopic Pregnancy. This is 
usually accompanied by a severe pain in 
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the abdomen, back and down the thigh, 
shock, fainting, nausea, but not always 
vomiting, followed by internal hemorrhage 
symptoms. Often the patient experiences 
bilateral shoulder pain, subclavicular in 
position, later shifting to the pelvis. When 
these findings obtain, associated with a dis- 
turbed menstrual cycle, such a diagnosis 
should be made. 

Rupture of the Mesentery. There are 
cases recorded of rupture of the mesentery, 
the result of a subcutaneous injury such as 
a blow or a fall. Here again the main pic- 
ture is that of internal hemorrhages plus 
the usual symptoms of abdominal insult. 
These cases may be more frequent than we 
suppose and probably many go undiag- 
nosed; being small they do not bleed much 
nor do they then interfere with the viability 
of the gut. 


A boy, eighteen years of age, was caught 
between the warehouse and a _ horizontally 
placed tailboard of a truck as it backed in. 
He experienced prostrating pain. On admission 
to the hospital two hours later he was found 
to have a pulse of 86, a rigid, silent abdomen 
and a leucocyte count of 20,000. Operation 
disclosed a torn gastrocolic omentum and a 
rent in the mesentery of the jejunum parallel- 
ing the gut for about 5 to 6 inches. The torn 
vessels had clotted and only about 5 fluidounces 
of blood was found in the peritoneum. This is 
interesting in view of the 20,000 white ccll 
count. 


The slow pulse in this case confirmed 
the statement of Herrick of Cleveland, 
that a slow pulse is usually the first sign of 
hemorrhage. 

Ruptured Bladder. This may be intra- 
peritoneal or extraperitoneal. The catheter 
will establish its existence and peritoneal 
irritation will place it as intraperitoneal. 
The great majority of extraperitoneal 
ruptures are associated with fractures of 
the pelvis. Compression force or a sudden 
blow over the suprapubic region when the 
bladder is full will frequently result in a 
rupture. Often the patient is at first but 
slightly disturbed by such a serious injury 
and only after minutes will pain be mani- 
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fested. Strangury, bloody urine or bloody 
external meatus, with rigidity of the lower 
abdomen, pain and tenderness, should 
indicate specific examination, such as by 
cystoscope or catheterization. It is well to 
remember to inject a known quantity of 
sterile salt solution into the suspected 
bladder and check up the return with the 
amount instilled. 

Rupture of a Hollow Viscus. Severe 
injuries to the abdomen resulting in rup- 
ture of a hollow viscus are not as a rule 
complicated by the hemorrhage picture 
and should be recognized by the early 
signs of peritoneal irritation. The x-ray 
will confirm the suspicion by showing gas 
free in the peritoneum, usually best seen 
under the dome of the diaphragm with the 
patient on the upright table. 

Wounds of the Abdominal Walls. The 
diagnosis as to whether the wound does or 
does not enter the peritoneal cavity in 
these cases should not influence the course 
of action. They all should be explored. 
Under anesthesia the wound should be 
debrided layer by layer and the missile 
traced as far as necessary. Great care 
should be taken not to open the peri- 
toneum if it is not injured. A probe should 
not be used in these wounds as by it a tear 
may be made in the otherwise normal 
peritoneum and a complete exploration 
of the abdomen be necessary, in order 
to exclude possible visceral injury. This 
should be done at the earliest moment 
while only trauma and contamination 
exist and infection is forestalled. The day 
of hoping is past. Action is here: “Don’t 
wait to see, look to see.’”’ No one with 
operating facilities today is justified in 
postponing these cases one hour, except 
for shock, remembering, however, that 
prolonged shock usually means hemor- 
rhage which must be stopped to save life. 
It is true that many wounds of the ab- 
dominal wall do not penetrate the abdomi- 
nal cavity, yet figures in the World War 
prove that the uniform withholding 0! 
operation resulted in a higher mortalit) 
than when operation was practiced rou- 
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tinely (Ashhurst). Wounds of the abdomen 
twenty-four hours old give the best mor- 
tality when treated non-operatively. The 
most insignificant of puncture wounds, 
whether made by a bullet, a knife, a 
splinter of wood or any other penetrating 
object, should be explored at once, if the 
direction of the tract is toward the ab- 
domen. A penetrating missile will almost 
certainly injure vessels or a hollow viscus, 
the first one causing hemorrhage, the second 
contamination and subsequent peritonitis. 
A surgeon has no right to hope that neither 
has happened. Immediate operation, after 
the patient is out of shock, is the safest 
procedure. Mortality has been clearly 
shown to be increased by the hemorrhage 
element, one surgeon reporting it as 87.2 
per cent as contrasted with 36.1 per cent 
in slight hemorrhage cases. Bleeding is 
best stopped with a ligature applied early. 
In a series of 1871 reported cases the mor- 
tality was 55.9 per cent. Surgeons with 
large series, notably Willis and Lewis, 
have mortality figures of 34 and 35 per 
cent. Early operation and experienced 
surgery are responsible for the low mor- 
tality. Cases complicated by multiple 
injuries have a correspondingly high mor- 
tality. Again, those cases in which the 
retroperitoneal tissues are injured by 
the missile which first passes through the 
abdomen have a much higher mortality 
than exists in the cases in which the missile 
passes from behind, wounding the ab- 
dominal viscera secondarily. 


NON-TRAUMATIC CONDITIONS 


Passing next to the non-traumatic con- 
ditions we are confronted with appendi- 
citis, ulcer, gall-bladder disease, and cancer 
of the gastrointestinal tract. Of the major 
abdominal operations performed on our 
Service at the University of Pennsylvania 
Hospital, acute appendicitis was responsi- 
ble for 38 per cent, gall-bladder disease 
10.7 per cent, malignancy 7 per cent and 
ulcer in 6.2 per cent. At the Philadelphia 
General Hospital the figures correspond 
to these closely. 
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At the University of Pennsylvania 
Gastro Intestinal Clinic, Dr. T. G. Miller 
states that of patients presenting them- 
selves for treatment there, gall-bladder dis- 
ease leads with 16.4 per cent, followed in 
order by duodenal ulcer, cancer, appendi- 
citis and gastric ulcer. These are recent 
figures, and are of interest when viewed in 
the light of diagnoses of earlier years. 
Twenty-five and thirty years ago our 
hospital records show a preponderance of 
such diagnoses as gastritis, gastric neu- 
ralgia, neurosis, achylia gastrica, hyper- 
acidity, neurasthenia, etc., all functional 
manifestations of unrecognized disease. 

Figures are ofttimes tiresome but they 
are necessary many times if we wish to 
show conditions in their true light and 
only by comparing honest figures can the 
lesson of early diagnosis be driven home. 
Miller quotes that 15 per cent of the 
population of the United States has or has 
had gall-bladder disease and that autopsy 
records of adults dying after forty-five 
years of age show that 30 per cent have 
calculi and 60 per cent biliary disease. 

Early diagnosis today is showing that 
36 per cent of patients with gallstones 
are under thirty-nine years of age, cases 
previously termed bilious indigestion or 
acute indigestion. Only a short time ago 
I heard an older physician say: “‘Doctor, 
this patient’s pain is like gallstone colic, 
but I know it is not due to stones because 
she has never been jaundiced.” This 
illustrates where our diagnosis often was 
in years gone by. 

There is no need to discuss here how to 
diagnose gall-bladder disease. I can say, 
however, that in our experience one of 
the most reliable diagnostic features is the 
proper clinical history. Duodenal drainage, 
Graham-Cole test and x-ray examination 
all have their place but in the presence 
of a clear clinical history and the absence 
of the other three, we advise surgery. 

Early surgery when the disease is limited 
to the gall bladder should give a general 
average of only 3-5 per cent mortality, 
whereas the delay 7 cases run this up to 
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15-20 per cent with liver damage, pan- 
creatitis and peritonitis. 

Perforation of the Gall Bladder. Perfora- 
tion of this viscus occurs in from 1 to 
3 per cent of cases of biliary disease. It 
is no respecter of age and is always pre- 
ceded by a history of gall-bladder attacks. 
The symptoms of this perforation differ 
in no wise from a similar catastrophe 
anywhere else in the body. The fact that 
it is so infrequently diagnosed is probably 
because of its unusual character. In our 
own series of cases the exact preoperative 
diagnosis was made in no case although 
the diagnosis of acute gall-bladder disease 
was made in all but one. Mitchell reports 
the correct diagnosis in only one of 16 cases 
and Georg states that none of his 20 
cases were, correctly diagnosed before 
operation. 

Appendicitis. Acute appendicitis is a 
very common disease, constituting about 
33 per cent of major abdominal operations 
in general surgery exclusive of gynecology 
and genitourinary diseases. It has been 
recognized as a surgical condition since 
Fitz of Boston coined the word in 1886 
and declared it a surgical disease. It is 
interesting that a surgeon, Dupuytren, 
persisted in teaching that it was a medical 
disease. Despite the age of the disease, 
the mortality is still much too high, being 
over 10 per cent. 

The typical case is easily diagnosed 
and the patient usually is operated upon 
within a few hours with a mortality of 
from 2-4 per cent. The atypical cases are 
the dangerous ones and these raise the 
mortality where it can justly be criticized. 
These atypical cases are all too frequent. 
Many writers agree that typical signs 
and symptoms exist in only from 70-75 per 
cent of cases, typical pain 75 per cent, 
nausea and vomiting 70 per cent, local 
rigidity 59 per cent, temperature above 
99°F. 67 per cent, leucocytes over 10,000 
76 per cent. 

The absence of the typical symptoms 
may be considered for the purpose of 
study from the standpoint of age. In 
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literature the statement has often been 
made that acute appendicitis is chiefly a 
disease of youth and early adults, and 
until more recently only infrequent refer- 


ence was made to cases occurring in 
children under five years and adults over 
sixty years of age. Latterly authors are 
stressing the occurrence in these two 
groups and reports indicate about 15 per 
cent of cases occur in the first decade of 
life. Perusal of our cases shows that the 
youngest patient was three and one-half 
months old, 2.7 per cent were five years 
of age and 9.4 per cent were under ten 
years. The delay in diagnosis is clearly 
shown by the fact that 94.1 per cent of 
patients under five years of age had to 
have drainage and 100 per cent of adults 
fifty-five years or older had the wound 
drained. Maes found the same condition 
in his older patients. If we bear in mind 
that appendicitis is responsible for from 
75 to go per cent of acute intraperitoneal 
infections regardless of age, we will reduce 
the number of delayed diagnoses. In other 
words, be “appendicitis minded” until 
you are convinced otherwise. A young 
child with a resentful abdominal wall and 
who is wakeful requires careful observa- 
tion. Children with the referred abdominal 
signs of other febrile disturbances will 
usually sleep. Persistent vomiting, even 
in the absence of other symptoms, should 
make one suspect appendicitis until proved 
otherwise. In children as in adults, ap- 
pendicitis may follow acute tonsillitis, 
bronchitis and may be concomitant with 
pneumonia. One such case with the double 
diagnosis made preoperatively occurred 
on the writer’s service. Chills in ap- 
pendicitis and a preceding diarrhea occur 
more often in children. Confusion with 
pneumonia is frequent. Adams and Berger 
report that in 145 cases of pneumonia, 
17.5 per cent were incorrectly diagnosed 
appendicitis. The history of a “‘cold,” 
severe chill, respiratory hurry or grunt, 
mobile nasal alae, diarrhea, high fever 
(103°-104°F.), facial flush and sometimes 
labial herpes point the way. Children 


: 
v 
il 


New Sentes Vor. XXXI, No. 2 Eliason 


with respiratory conditions are usually 
restless and irritable. 

Appendicitis does occur simultaneously 
with the exanthemata, but very occa- 
sionally, although when abdominal symp- 
toms dominate the picture, it is impossible 
to be sure. Royster says “there is no known 
exact method of saving the situation 
except by thinking of measles or scarlet 
fever and being sure of appendicitis.” 

Pneumococcic peritonitis simulates ap- 
pendicitis but it is characterized by a much 
higher temperature, 104-105°F., diarrhea, 
leucocytosis of 40,000 to 40,000, occurs 
usually in girls and frequently has an 
association with pulmonary, ear or pharyn- 
geal infection. This condition, as well as 
pneumonia, measles and scarlet fever, 
does poorly if operation is performed 
under a diagnosis of appendicitis. 

Pyelitis, acidosis, mesenteric lymphade- 
nitis, parietal neuralgia and gastroenteritis 
are not endangered greatly by an ap- 
pendectomy. When in doubt it is safer 
to operate. 

Many children have attacks of acidosis 
with associated pain, temperature and 
vomiting. This same picture may readily 
be secondary to acute appendicitis. If 
in doubt, treat the patient for both condi- 
tions, even though you are positive of 
acidosis and uncertain of appendicitis, 
as operation properly guarded will not 
jeopardize life and often cures the cyclic 
vomiting attacks of acidosis. All writers 
agree that the mortality in children under 
five years is two to three times higher 
than in adults. Diagnostic difficulties 
are directly responsible. In view of the 
fact that the patient is often too young 
to accurately describe the pain, the most 
constant cardinal symptom, the diagnosis 
is made most difficult. Great tact, patience, 
and psychology help in this situation; 
otherwise an accurate physical examination 
will be impossible. 

At the other extreme of life also the 
diagnosis is often difficult. The abdominal 
wall of the elderly is frequently flabby 
with loss of muscle tone and no semblance 
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of rigidity. Old people do not have the 
same acute reaction to pain as young 
adults, nor do they vomit as readily, nor 
are they always very lucid and accurate 
in their description of the course of the 
disease. The multiplicity of other diseases 
of the aged makes for greater confusion 
and uncertainty of diagnosis. Many of 
these patients have abdominal scars of 
previous operations, the nature of which is 
often unknown, as to whether the appendix 
was or was not removed. 

Many writers report that in their 
experience the appendix is found in the 
pelvis in from 25 to 30 per cent of their 
cases. In this position the appendix gives 
little or no right quadrant findings, 
the pain and even the tenderness on 
palpation is referred to the epigastrium— 
hence the all too frequent diagnosis of 
indigestion. 

In our experience the diseased appendix 
lying in the pelvis most often gives epi- 
gastric pain and rectal tenderness with 
some tenderness over and rigidity of the 
extreme lower end of the right rectus 
abdominis muscle. Pressure over this area 
frequently gives pain in the epigastrium 
As stated, only 44.7 per cent of our patients 
had tenderness or rigidity at McBurney’s 
point, whereas 31 per cent had rectal 
pain and tenderness. Further, these pelvic 
cases had an incidence of 16.9 per cent 
with epigastric pain, and rectal tenderness 
in 57 per cent of cases. Pain and tenderness 
in the left pelvis invariably mean either a 
pelvic abscess or peritonitis. It must be 
remembered that “secondary pain” and 
tenderness and rigidity are present at 
the site of the diseased appendix, i.e., a 
retrocolic appendix gives loin pain and 
tenderness, a left-sided appendix gives 
corresponding findings, a pelvic appendix 
gives rectal tenderness. The diseased ap- 
pendix refers its peritoneal pain manifesta- 
tion to the nearest peritoneal surface, 
right or left, anterior or posterior, high 
or low, as the case may be, and not by any 
means always at McBurney’s point or 
even in the right or lower quadrant. 
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The appendix may lie in the pelvis and 
adherent to the urinary bladder under 
which circumstances painful urination or 
even retention will confuse the issue. One 
such case was referred to the writer with 
the diagnosis of urethral stricture with 
retention of urine; appendectomy cured the 
patient. 

Kruetzmann some years ago and re- 
cently Randall reports several cases in 
which an acute appendicitis has been 
responsible for acute ureteral pain referred 
to the groin, penis and scrotum, accom- 
panied by a few red blood cells in the urine. 
Royster in his admirable book on appendi- 
citis reported a case in which the appendi- 
ceal abscess had ruptured into the ureter. 
A difficult diagnosis, preoperatively, we 
would say. In those cases where the 
appendix is retroperitoneal, lying high up 
behind the ascending colon, even with the 
tip just beneath the liver, the diagnosis 
must be made from pyelitis, perinephric 
abscess or gall-bladder disease. In an 
appendicitis in this region the general 
abdominal findings are negligible in that 
there rarely is nausea or vomiting, no 
general abdominal pain, no anterior tender- 
ness and rigidity, and tenderness is limited 
to the groin. The leucocytes are high 
(20,000), the temperature also is high 
(102°-103°F.) and sometimes a_ chilly 
sensation occurs. In the absence of urinary 
findings this diagnosis should first be 
retroperitoneal appendicitis. 

Occasionally the pain of acute appendi- 
citis begins suddenly over the appendix 
and persists constantly. This is usually 
due to a sudden block by a concretion near 
the base of the viscus. When this is the case 
perforation usually occurs within a very 
few hours. Such occurred within six hours 
in one of the writer’s cases. 

Rapid and early action is usually neces- 
sary in the handling of acute appendicitis 
that develops during or immediately fol- 
lowing a pharyngitis, tonsillitis or other 
upper respiratory infection. These cases 
are usually fulminating in character. 
Bowel History. No dependence can be 
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placed upon bowel action in these cases 
although the most usual finding will be in 
the direction of limitation of evacuation. 
Diarrhea does occur both in the beginning 
of the attack and after it is well under way. 
Gastroenteritis, secondary to improper 
ingestion or incident to influenza and 
intestinal infections, can be, and not infre- 
quently is, associated with diarrhea. Not 
infrequently the appendix becomes second- 
arily affected and acute appendicitis then 
dominates the picture. Diarrhea incident 
to appendiceal abscess and pelvic peri- 
tonitis needs no discussion. A_ rectal 
examination makes the diagnosis. 

Perforation. This catastrophe occurs 
early in children, in all cases associated 
with acute pharyngeal infection and in 
ulceration near the base of the appendix. 

Remarks. About 70 per cent of acute 
appendicitis cases are atypical in one or 
more of the cardinal symptoms. In children 
and the aged diagnosis is made even more 
uncertain by reason of the fact that reliable 
history of pain, tenderness and rigidity is 
difficult. The atypical case is responsible 
for a great part of the high mortality that 
still exists in this most universal disease. 
Burrows in “Mistakes and Accidents in 
Surgery” says: “The majority of mis- 
adventures in appendicitis arise in connec- 
tion with diagnosis. . . . The most crafty 
of experienced practitioners will be de- 
ceived now and then. The careless and 
inexperienced will err perpetually.” 

Finally, our most dependable findings in 
acute appendicitis are localized pain, ten- 
derness and rigidity. 

Peptic Ulcers. Here again a review of 
the literature presents some striking data. 
Quite recently Ebeling and the writer 
reported on 5000 collected cases of perfora- 
tion. It was found that 20 per cent of 
ulcer cases resulted in a catastrophe, either 
perforation or hemorrhage. In this country 
and abroad the mortality even in the large 
clinics is 24 per cent and in smaller series it 
reaches as high as 45 per cent in perforated 
cases. Delay in diagnosis and consequent 
delay in surgery are responsible again 
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for this poor showing. Mortality in patients 

operated upon under six hours is 7.5 per 
cent. Why these awful figures in a disease 
that is so easily diagnosed as duodenal 
ulcer? Eighty of every 100 perforated 
cases gave definite symptoms ranging from 
six months to over five years. Approxi- 
mately 50 per cent of these had had good 
medical treatment and yet perforated. 
Is there a warning? Yes: examine for it 
in the history. If we recall that when 
the symptoms change, the pathology 
changes—in other words during the ulcera- 
tion stage, limited to the mucosa and 
submucosa, the patient has the “ulcer 
triad” of food ease, hunger pain and 
periodicity of attacks. When food no 
longer stops the pain, when the pain 
becomes constant, changes to that of a 
pinching or sticking character and is asso- 
ciated with referred pains, the peritoneum 
has become involved and _ perforation 
threatens. 

Hemorrhage in ulcer cases requires a 
word of comment. Allen of Boston found 
that hemorrhage occurred in 30 per cent of 
all duodenal ulcers and this was exsanguin- 
ating in amount in 8 per cent of the cases 
studied at the Massachusetts General Hos- 
pital. The mortality in these serious cases 
was 14.5 per cent. He found that 60 per 
cent of cases that bled severely once would 
invariably bleed a second and a third time, 
etc. until the patient succumbed. Lahey 
found that 40 per cent of first hemorrhage 
cases and 83 per cent of second hemorrhage 
cases require surgery. Another interesting 
observation is that the more often a trans- 
fusion is given the less its effect and patients 
requiring three, four and five practically 
invariably die. 

Make your patients “ulcer minded” 
that they will report changes in symptoms, 
failure of improvement or sudden attacks. 

Carcinoma of the Stomach. The stomach 
is the biggest liar in the body and it shows 
its true colors in cancer. The tragedy of 
cancer of the stomach is most depressing. 
All too often this condition apparently 
gives no symptoms until a mass is felt. 
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The early symptoms are never digestive 
in character. The patient usually complains 
of weakness, exhaustion, lack of energy, 
loss of appetite, especially for meats, and 
later will be found to have anemia. Pain, 
our best friend as a warning, appears late. 
Gatewood of Chicago found that of several 
hundred patients with gastric carcinoma 
presenting themselves for hospital treat- 
ment exactly half were inoperable, and of 
the remaining number operated upon, only 
about half could have a palliative opera- 
tion, leaving about 28 per cent of the entire 
number in which a resection could be 
accomplished and this latter with a high 
mortality, 32.6 per cent, and an exceedingly 
low three-year life expectancy. 

The average duration of symptoms in the 
foregoing series of cases before a physician 
was consulted was three and one-half 
months, after which medical treatment 
was carried out for another eight and one- 
half months before they presented them- 
selves for surgery, the only cure known 
today for cancer of the stomach. What 
is the answer to this problem: routine 
x-ray examinations after forty years of age 
will increase the number of early diagnoses. 
Early diagnosis to permit surgical removal 
is our only hope. 

These same percentages of inoperability, 

palliative operations, resections, mortality 
ni cure apply almost exactly also to 
cancer of the big gut. Only about 25 per 
cent can be removed at the time the 
patients present themselves for operation. 
However, there is less excuse for this 
oversight for two reasons: (1) any change 
in a person’s bowel habits occurring after 
thirty-five years of age and persisting, 
requires a proctoscopic and x-ray examina- 
tion; (2) 95 per cent of cancers of the big 
gut are within reach of the examining 
finger. 

Abdomen of Obstruction and Strangulation. 
Colicky pains associated with hyperperi- 
stalsis and obstipation indicate intestinal 
obstruction and immediate operation 
should be performed. The practice so 
often indulged in of procrastination be- 
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cause of a small amount of feces or gas 
recovered from the bowel below the 
obstruction leads one to hope for a relief 
of the condition. The old advice of “never 
let the sun go down on a case of intestinal 
obstruction”’ is a good one. It has also been 
stated that “the longer a patient with 
intestinal obstruction lives before opera- 
tion, the shorter he will live after opera- 
tion.”” Delay means’ resection, resection 
means more frequent fatality. Cases with- 
out abdominal scars give the highest 
mortality as the diagnosis is more often 
not suspected. Operation early gives com- 
mendable results; late operation (forty- 
eight to seventy-two hours) approaches 
100 per cent mortality. Intussusception is 
one of the worst offenders. Here I might 
say that suction drainage of the tract 
above the obstruction is a great aid, but it 
should not take the place of surgery when 
indicated. Delay and waiting for distention 
and stercoraceous vomiting are not war- 
ranted. It is in recent laparotomy cases 
that most delay occurs. Intestinal obstruc- 
tion mortality in this country is 50 per cent, 
a disgrace to both the patient and doctor, 
for delay is the cause. 

The diagnosis often must be made in the 
absence of hyperperistalsis, distention and 
obstipation, as in cases of high jejunal 
obstruction. These cases advance rapidly, 
become toxic in a few hours, have high 
pain and an early pulse hurry. The x-ray 
is of inestimable value in aiding diagnosis 
by showing distended loops and often 
fluid levels. 

Richter’s hernias of the femoral variety 
take a most peculiarly slow course and 
develop real positive symptoms slowly. 
In all elderly people, especially women, 
intestinal pain and excessive peristalsis in 
the absence of diarrhea should lead one to 
examine carefully the femoral region. 

Malignancy obstruction may occur sud- 
denly and without history. 

Persisting obstipation and _ increased 
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peristalsis and pain usually mean surgery. 
If done early, relief of the obstruction is 
performed, but if done late, when the 
patient has a high pulse rate from toxemia, 
an enterostomy only should be done as the 
urgent measure. 

Mesenteric thrombosis and embolism 
cause sudden obstructive symptoms accom- 
panied most often by severe sudden pain. 

Trotter collected 366 cases, only 13 of 
which were diagnosed. Cases of strangula- 
tion of the gut in obstructed conditions 
should come to operation early enough to 
obviate any necessity for a_ resection. 
Obstruction symptoms occur first and 
irreparable strangulation only after hours 
have elapsed. 

The advice to the surgeon for all intes- 
tinal obstruction cases is to get in quickly 
and get out more quickly, accomplished 
by early diagnosis and an adequate incision. 

Time does not permit further discussion 
of other conditions such as pancreatitis, 
gynecological conditions, etc. In conclusion 
I again wish to apologize for such a sta- 
tistical review but it is only by analyzing 
follow-up statistics and placing compara- 
tive figures before our eyes that we are 
impressed by our failures. Our successes 
depend on early and efficient treatment, 
our failures are usually due to delayed 
diagnosis and poor judgment, together with 
a certain number of catastrophes and in- 
curable conditions. 


SUMMARY 


A brief review has been given of those 
diseases chiefly responsible for acute surgi- 
cal conditions in the abdomen. Emphasis 
is laid upon the value of early diagnosis. 
Attention has been called to those factors 
that have a tendency to defeat, or at least 
to render difficult making a diagnosis sufli- 
ciently early to give the best results. 
Figures are quoted that show a very 
definite decrease in our mortality when 
early surgical intervention is undertaken. 
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MECKEL’S DIVERTICULUM* 


AN ANALYSIS OF EIGHTEEN CASES WITH REPORT OF ONE TUMOR 
Rosert B. GREENBLATT, M.D., EpDGAR R. Punpb, M.D., AND RALPH H. CHANEY, M.D. 


Fellow in Surgical Pathology 


HE histopathology of Meckel’s diver- 
ticulum was vividly brought to our 
attention recently by two interesting 
cases. One was an intussusception with an 
inverted diverticulum demonstrating a well 
defined callous peptic ulcer at the tip. 
In the other, the occurrence of an apical 
submucosal tumor composed of a foetal 
pancreatic and bile duct system is so 
unusual as to merit study in detail. 
Heterotopic gastric mucosa, as well as 
aberrant pancreatic rests, have been ob- 
served fairly frequently. In the second case 
the appearance of a conglomeration of 
heterotopic tissue aroused our further 
interest and we reviewed 16 other cases 
culled from our surgical pathology files of 
the past ten years. The following study of 
our cases of Meckel’s diverticulum with a 
classification of the possible surgical com- 
plications is made in an effort to systematize 
and review the concatenation of diseases 
simulated by this commonest of all human 
anomalies. 


CASE REPORT 


The history is that of a white male, 
forty-seven years of age, who complains 
of recurrent attacks of right abdominal 
distress for the past twelve or thirteen 
years. He describes these attacks as an 
uncomfortable feeling in the lower ab- 
domen usually coming about two hours 
after meals. He is often awakened at night 
by pain for which he is accustomed to 
take “‘sal hepatica” for relief. Because of 
the type of pain in relation to meals a 
tentative diagnosis of duodenal ulcer was 
made. 


Professor of Pathology 
AUGUSTA, GA. 


Clinical Professor of Surgery 


He had an appendectomy in 1915; and a 
tonsillectomy in 1925. 

Physical examination was essentially 
negative except for slight tenderness on 
deep palpation of the abdomen im- 
mediately below and to the left of the 
umbilicus. 


Laboratory Findings: 
Fractional test meal: 
14 hrs. hrs. 154 hrs. 
Total acidity....... 36 40 40 29 
19 21 18 18 


Gastric contents were negative for occult 
blood. 

Kahn test, Urine analysis and blood 
count were essentially negative. 

Roentgenological Studies. Barium series 
failed to confirm the diagnosis of duodenal 
ulcer. 

Operative Findings. An _ exploratory 
laparotomy revealed a Meckel’s diverticu- 
lum situated about 50 cm. from the 
ileocaecal valve, occupying the ante- 
mesenteric border. 

Convalescence. To date, ten months after 
operation, the patient is apparently in good 
health and is free from pain. 


PATHOLOGIC STUDY 


The gross specimen is said to be a 
Meckel’s diverticulum measuring 5 X 
1.5 cm. On opening into the lumen there 
was a polypoid growth, 1.5 X I cm., 
occupying the apex of the diverticulum. 
On section a grayish surface presents it- 
self and several minute cystic spaces are 
noted (see Fig. 1). 

Several microscopic sections, stained by 
hematoxylin, eosin, and mucicarmin, yel- 
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low metanil have been examined. The 
mucosa lining the diverticulum is typical of 


the ileum. The diverticulum contains all 


Fic. 1. Photograph of a Meckel’s diverticulum (en- 
larged 2X). Note small cystic space in the polypoid 
tumor occupying the apex. (Case 1. 


the coats of the small intestine (ileum), 
showing scattered lymphoid follicles in the 
mucosa. The mucosa overlying the tumor 
area changes abruptly to gastric type, 
demonstrated very clearly by the muci- 
carmin stain. The gastric mucosa fails 
to take the stain, whereas, the intestinal 
mucosa is studded at regular intervals by 
the mucicarmin stained goblet cells. The 
gastric mucosa is composed of pyloric 
glands. Scattered areas of intestinal meta- 
plasia are evidenced. Groups of Brunner’s 
glands are noted immediately beneath the 
muscularis mucosa. In several of the sec- 
tions there are two lobules of pancreatic 
tissue lying at the base of the mucosa at 
two separate points, with their ducts 
opening directly into the lumen of the 
diverticulum. Various sections present sev- 
eral small superficial erosions which are 
confined to the mucosa and invoke a 
moderate marginal connective tissue and 
round cell reaction (see Fig. 3). 
Occupying the submucosa is what at 
first appears to be a_ heterogeneous 
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adenomatous tissue, but on careful study 
of numerous sections orientation and 
relationship is recognizable. Of greater 


Fic. 2. Photograph of a completely inverted Meckel’s 
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diverticulum (normal size). Note the callous ulcer 

at the tip. (Case 18.) 
interest are the two large cystic spaces 
lined by columnar epithelium (Fig. 3). 
Embedded in dense fibrous stroma are 
groups of gland like structures or lobules 
surrounding a wide irregularly indenting 
lumen, the main pancreatic duct. Each 
lobule consists of ultimate ramifications of 
the main duct ending in a number of 
branching simple tubular alveoli com- 
parable to that seen in the early foetal 
pancreas. In other sections at the periphery 
of these tubular buds, the development 
of acinar structures forming maturer pan- 
creatic lobules but no islets of Langherans, 
may be noted. The duct is lined by tall 
columnar epithelium resting on a basement 
membrane and supported by a fibrous 
connective tissue coat. 

The more superficial of these cystic 
spaces (in Fig. 3) differs from the one 
just described. The lumen is lined by tall 
columnar epithelium, thrown into occa- 
sional folds and resting on a tunica mucosa 
composed of a loose cellular stroma that is 
more or less rich in lymphocytes. Strands of 
smooth muscle fibres irregularly disposed 
and separated by considerable fibrous 
tissue form a definite muscular coat. 
Lying deep in the stroma and between the 
muscle bundles are occasional bunches of 


New Series Voi. XXXI, No. 2 


glands assumed to be the glandulae mucosae 
biliosa, analogous to Brunner’s glands. 
They are mucous secreting and like 
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It is noteworthy that an appendectomy 


was performed twenty years ago, at which 
time had a routine search been made the 


Fic. 3. Low power photomicrograph (25 X) of a section through tumor. a. Pancreatic duct. b. Ductus choledochus. 
c. Group of Brunner’s glands. d. Glandula mucosa biliosa. (Case 1.) 


Brunner’s glands, fail to take the muci- 
carmin stain. The structure, therefore, is 
similar to that of the biliary tract, partic- 
ularly the ductus choledochus, although at 
a casual glance, it may be taken for another 
cystic pancreatic duct. 

Occasional isolated pancreatic ducts ap- 
pear to have peculiar invasive features, for 
they are found deep in the muscular coat 
near the serosa of the diverticulum. The 
number and size of the pancreatic ducts are 
not proportionate to the amount of pan- 
creatic tissue present. 


DISCUSSION 


This case is unique because it emphasizes 
several points which are insufficiently 
appreciated, and it affords ample opportu- 
nity for critical speculation as to the origin 
of heterotopic tissue in the omphalo- 


mesenteric duct. 


diverticulum might have been discovered 
and removed. The history of pain related 
to meals led to the clinical diagnosis of 
duodenal ulcer, but was disproved by 
gastric content studies and roentgenological 
examination. Because of its histologic 
structure, it appears that such a history 
should be obtained with greater frequency. 
Nevertheless, in the vast literature on the 
subject only those cases reported by 
Kleinschmidt,! Mégevaud? and Hiibsch- 
man,’ emphasize the relationship of pain to 
meals. Gastric mucosa, Brunner’s glands, 
pancreatic lobules and the abundant pan- 
creatic ducts were definitely present in this 
case; however, the interpretation of the 
two main ducts repeatedly seen in many of 
the forty sections studied, is polemical. 
It is not difficult to believe, however, that 
one is a bile duct and the other the pan- 
creatic duct. In the histogenesis of these 
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structures, the ventral pancreas develops 
in the inferior angle between the hepatic 
diverticulum and the gut, and its wall is at 
first continuous with both. Therefore the 
ventral pancreas appears as a diverticulum 
originating from the primitive bile duct at a 
spot where the latter opens into the duo- 
denum. Arey‘ is of the opinion that the 
ventral pancreas may arise from the 
intestinal wall and that paired ventral 
anlages may occur. Therefore, the intimate 
and close proximity of the development of 
the primitive bile duct and the ventral 
pancreas, in conjunction with the histologic 
findings in this case permits and justifies 
the conclusions drawn. 


THEORIES ACCOUNTING FOR HETEROTOPIA 
IN MECKEL’S DIVERTICULUM 


The omphalomesenteric duct normally 
atrophies and disappears, remaining in 
1.5 to 3 per cent of all persons. The re- 
sponsible factors for this arrest interfering 
with its regression are not known. The 
presence of heterotopic tissue varies from 
15 to 25 per cent and many interpretations 
have been offered. To the three popular 
theories existent, we add that of “‘Dysem- 
bryoma.” (1) Pluripotential theory 
(Albrecht);> (2) Reimplantation theory 
(Shaetz) ;° (3) Embryonal digestive system 
theory (Farr and Penke);’ (4) Dysem- 
bryoma or theory of vistigeal heterotopia. 

Albrecht believes that the entoderm 
lining the intestinal tube and the omphalo- 
mesenteric duct possess the potentiality of 
developing into any of the glandular 
structures in the adult intestine or acces- 
sory glands. Under the influence of certain 
circumstances not fully understood groups 
of cells may retain one or the other 
potentiality. This idea may account for 
the occasional presence of gastric mucosa 
in the small intestine as well as in 
Meckel’s diverticulum, and the occur- 
rence of pancreatic tissue in the stom- 
ach wall, small intestine and _ the 
diverticulum. 

Shaetz is of the opinion that in early 
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embryonic life there may be a transference 
of entodermal cells lining the primitive 
intestinal tube, due to the rotating move- 
ments of the embryo, with reimplantation 
of these cells at narrowed points in the 
intestinal tract, i.e., at the beginning of the 
oesophagus, in the region of the pylorus 
and the duodenum, and in the obliterating 
omphalomesenteric duct. 

Recently Farr and Penke emphasize the 
repeated belief that the vitello-intestinal 
duct originally may have had a digestive 
function and would, therefore, need its 
own digestive mechanism. Certainly the 
yolk had to be digested in some fashion. 

We agree with many of the interpreta- 
tive points of the foregoing authors, how- 
ever, It is manifest that no one theory 
suffices to account for the various findings. 
The vitelline duct, of which Meckel’s 
diverticulum is a remnant in man, has a 
slight, early function and is doubtlessly 
responsible for its frequent persistence. 
Whatever its function may be, it must be 
surmised that it also is associated with 
early digestion and that the vitelline duct 
is lined by primitive intestinal epithelium 
which is pluripotential. The relative fre- 
quency with which gastric mucosa and 
pancreatic tissue is encountered suggests 
that more than mere chance is involved 
and leads us to believe that there is a 
temporary gastrointestinal tract. Since the 
development of the pancreas begins at a 
period when the vitelline duct is already 
formed, therefore the production of hetero- 
topic tissue in the duct must result from 
abnormal rudimentary buds or anlage 
similar to the rudimentary ventral and 
dorsal outgrowths of the duodenum that 
proceed to form bile ducts and pancreas. 
This early embryonal gastrointestinal tract 
normally retrogresses as soon as its func- 
tion ends, which happens prior to the 
atrophy and disappearance of the vitelline 
duct. When a vestige of heterotopic tissue 
remains as a consequence of retarded 
normal embryological retrogression of the 
omphalomesenteric duct a dysembryoma 
results. Pierre Masson defines dysem- 
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CHART I 
No. |Sex| Age! Race Synopsis of Cases for Period from 1926 to 1935 | 

1| M| 47 W | Duodenal Repeated attacks of abdominal distress, particularly | Gastric mucosa; submucosal tumor at 
ulcer some time after meals. Attacks often awaken him at | apex containing pancreatic tissue. Brun- 
adhesions night; takes sal hepatica for relief. Had previous, ner’s glands, ductus choledochus. Super- 

operation for appendicitis. ficial erosions of mucosa present. 

2) F | 23 W | P.O. ad- | Recurrent attacks of low abdominal pain. History of | Gastric mucosa with islands of intestinal 
hesions several cryptic haemorrhages by rectum. Previous| metaplasia, polypoid arrangement of 
diverticuli- | appendectomy. mucosa. 
tis 

— 
3} F | 38 | W | Generalized | Sudden attack severe abdominal pain; duration | Strangulated Meckel’s diverticulum with 
| | peritonitis 24 hrs. Distention; severe tenderness in lower half | 175 cm. of resected ileum. Gangrenous 
| of right abdomen. At operation a volvulus with a! volvulus. 
Meckel’s diverticulum causing intestinal obstruction 
was found. 

4|M]| 17 W | Acute in- Nine days after bilateral inguinal herniorrhaphy | Meckel’s diverticulum causing retrograde 
testinal suddenly developed acute intestinal obstruction. intussusception with incipient mortifica- 

| obstruction tion of distal portion of intussusception. 

5| F | 23 W | Intestinal Pain and tenderness in L.L.Q. with nausea and vomit- | Congestion of all coats of the diverticulum. 
obstruction | ing, abdominal distention and rigidity. History of | Simple intestinal mucosa. 

revious attacks and chronic constipation. At 
aparotomy, intestines obstructed by Meckel’s 
diverticulum lying behind sigmoid. 

6| F | 18 W | Acute appen-| Sudden onset of sharp severe pain in R.L.Q. with | Specimen spoiled. 

| dicitis | nausea and vomiting, rigidity of right rectus, rebound 
pain and marked tenderness over McBurney’s 
point at operation. Portion of ileum obstructed by 
thick band arising from Meckel’s diverticulum. 
Appendix sound. History of previous attacks. 

7|M| 44 C | Ca. of pylo- | Indefinite paroxysmal attacks of pain in R.U.Q.| Chronic diverticulitis; chronic inflamma- 
rus History of blood-tinged vomitus. Exploratory lapa-| tory thickening of the coats. 

rotomy performed. Adhesions between inflamed 
| Meckel’s diverticulum and appendex was found 
| causing low grade obstruction. 
8| F | 13 W | Meckel’s di- | Intermittent peri-umbilical pain, nausea and vomit- | Acute diverticulitis (confined to tip). 
verticulitis | ing. Tenderness to left of umbilicus and in R.L.Q. 
or retroceal | Slight distention and occasional visible peristolic 
appendicitis) at operation. A Meckel’s diverticulum attached to 


umbilicus obstructing a loop of bowel. History of 
an acute abdomen one year previous. Appendix 
sound. Congenital necto-vaginal fistula present. 


Chronic | 
salpingitis 


Sudden onset of peri-umbilical and lower abdominal 
pain. History of fecal drainage from umbilicus dur- 
ing her last three pregnancies. Tender palpable mass 
below umbilicus. At operation a Meckel’s divertic- 
ulum 12 cm. in length communicating with the 
umbilicus was found. 


Acute suppurative diverticulitis with per- 


foration. Foreign body 2 cm. long found 
in lumen. 


10| M} 10 C | Generalized | Sudden onset of low abdominal pain for three days | Acute suppurative diverticulitis, 
peritonitis followed by general abdominal pain, oy and 
tenderness, distention and vomiting. Pain finally 
localized about umbilicus. At operation appendix was 
found sound. Gangrenous Meckel’s diverticulum. 
11| F | 26 W | Subacute _ | Recurrent pain in R.L.Q. for 2 years. Pain in epigas- | Chronic diverticulitis. 
appendicitis! trium occasionally attended by nausea and vomiting. 
At operation ne tg and tubes appear innocent. 
“Dangerous looking Meckel’s diverticulum.” 
12] F | 44 WwW Rectocele Pain in R.L.Q.—intermittent for 4 years not associ- | Chronic _ diverticulitis, secondary hernial 
fibroids ated with menstrual cycle. protrusions (false diverticulae) near, tip 
present in gross. 
13| M| 23 W | Acute —__| Marked localized tenderness with moderate rigidity | Normal Meckel’s diverticulum. 
appendicitis! in R.L.Q. Acute suppurative appendix found. 
14|M | 12 W | Subacute __ | Periodic colicy pain in right side. Slight tenderness | Normal Meckel’s diverticulum. 
appendicitis! in R.L.Q. Chronic appendicitis. 
15|M | 40 W | Appendicitis | Sudden attacks of rt. sided pain with fever. Chronic | Normal Meckel’s diverticulum. 
appendicitis. 
16} F | 31 W | Retroverted Backache and rt. sided pain, worse during menstrua- | Meckel’s diverticulum with sound coats. 
uterus. tion. At operation chronic suppurative salpingitis 
Chronic _ | and multilocular cyst of ovary was found. 
appendicitis 
17| F | 26 W | Retroflexion, | Vaginal bleeding, tenderness & discomfort in mid | Meckel’s diverticulum with sound coats. 
retained lower abdomen. At operation chronic salpingitis 
secundines and normal appendix found. 
18} F | 28 W | Intestional | Sudden onset of nausea and vomiting followed by | Complete inversion of a Meckel’s divertic- 
obstruction | severe cramp-like pain in lower abdomen which soon} ulum with intussusception of ileum. The 
became generalized; passed blood stained stools.| diverticulum is covered by intestinal 


History of two previous attacks similar to this in 
past seven months. Definite history of pain after 
meals for past four months. At operation intussus- 
ception of the ileum was found proximal to an in- 


verted Meckel’s diverticulum. 


mucosa with occasional islands of gastric 
glands. At the tip a chronic peptic ulcer 
is at the site of the gastric mucosa. 
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bryomas* as examples of vestigial hetero- 
topia which are capable of becoming 
neoplastic and not as neoplasms. 


ANALYSIS OF 18 CASES 


Eighteen cases of Meckel’s diverticulum 
found in gooo laparotomies during the past 
ten years have been examined in the 
laboratory. The average age in this series 
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another to volvulus. In one case an umbili- 
cal fecal fistula was cured after excising the 
diverticulum. Three cases had heterotopic 
tissue; one simulated a duodenal ulcer, 
the other had rectal hemorrhages. Pain, 
present in a number of cases was generally 
para-umbilical, or to either side of the 
umbilicus. Some of the patients had 
previous abdominal operations. Although 


Group | Findings 


without ulceration 
with ulceration 

ulcer and haemorrhage 
ulcer and perforation 


| 


Peptic group Gastric mucosa’. 


Symptomatology 


| I. May simulate duodenal ulcer (case 1) 
_2. History of intestinal haemorrhage (case 2) 
3. Peritonitis due to perforation 


Intussusception (cases 4, 18) 
Volvulus (case 3) 

Bands and adhesions (case 6) 
Contents of inguinal or femoral hernia’ 


Obstructive 
group 


Signs and symptoms of intestinal obstruction 
may vary from chronic to acute; partial to 
complete obstruction 


Simple acute (case 8) 
Acute with perforation and gangrene (cases 
Chronic (cases 11, 12) 


Diverticulitis 
group 


The symptomatology is essentially that of ap- 


| 
pendicitis 


10). 


Fecal fistula (case 9) 


Umbilical Umbilical adenoma 


group 


Prolapse of intestine through umbilical fistula 


Lesions of the umbilicus are very often associ- 
ated with an underlying omphalomesentric 
duct 


enterocystoma!* 
carcinoid'® 
adenoma? 


Benign 


| 


tumors!*:'8 Symptoms of bleeding, intussusception or 
‘ carcinoma obstruction 
Malignant 
sarcoma 
17 (ceace 
pancreatic tissue” (case 1) 
| embryonal rests (case 1) 
| 
Incidental | Normal intestinal structure (cases 13-17) None 
group 


is twenty-seven years. The preponderance 
of females is in the ratio of 3:2. Five of the 
18 cases were incidental and gave no 
symptoms, being removed “en passant,”’ 
at the time of some abdominal operation. 
Six of the 18 cases displayed various stages 
of inflammatory processes similar to ap- 
pendicitis. Seven of the 18 cases developed 
partial to complete intestinal obstruction, 
of which 2 were due to intussusception and 


* Les Dysembryomes ne sont, pas plus que les hetero- 
topies vestigiares ou autre, des neoplasms, mais il 
peuvent devinir neoplasiques. 


the preoperative diagnosis can be made in 
typical cases, it was only ventured twice in 
this series. Correct diagnosis is difficult 
because of the possible varied morbid 
states simulating a multitude of conditions. 
An outline of the more frequent lesions of 
Meckel’s diverticulum follows. (Chart 11.) 


SYMPTOMATOLOGY 


Symptomatology depends on the under- 
lying pathologic processes. The endeavour 
to divide these cases into definite groups 
is difficult because of overlapping and 
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multiple morbid processes. Nevertheless 
definite cases may be grouped with a more 
or less precise symptom complex. 

Peptic Group. This group closely simu- 
lates the peptic ulcer syndrome, symptoms 
depending on the presence of ulceration, 
hemorrhage or perforation with peritonitis. 
The presence of gastric mucosa secreting 
acid juices may cause erosions and ulcera- 
tions of the adjacent mucosa in the 
diverticulum, or as pointed out by several 
authors, may occur in the ileum near the 
base of the diverticulum. Ulceration is not 
necessary to cause hemorrhage for in 
many cases no ulceration could be found. 
In the recent literature most authors 
agree that intestinal hemorrhage consti- 
tutes the essential symptom of this group. 
It may occur suddenly and be the only 
symptom or it may be preceded or followed 
by pain. Of 34 cases collected from the 
literature by Greenwald & Stiener" hemor- 
rhage was present in 29. Shaetz® and 
Stultz & Worringer,'! assume that in all 
cases with hemorrhage or perforation the 
cause is to be found in heterotopic gastric 
mucosa. 

Pain of some sort is usually present. 
That several cases have been reported 
emphasizing the relationship of pain to 
food is not at all surprising. The same 
hormone that stimulates peptic secretion 
when acid chyme reaches the duodenum 
also influences the secretion of acid juices 
in the diverticulum when gastric mucosa 
is present. The pain produced by its action 
on the adjacent ulcerated mucosa coin- 
cides, therefore, with the time factor in- 
volved for gastric digestion and passage 
into the duodenum. The food pain cycle 
is comparable to that in duodenal ulcer. 
Kleinschmidt reported a case in an adult 
in whom the pain occurred regularly one 
and one-half hours after meals; in Mége- 
vaud’s patient the pain was cyclic and 
relieved by food; and in Hiibschman’s 
case the clinical symptoms suggested peptic 
ulcer. In Case 1 of this series the relation- 
ship of pain to meals led to the diagnosis 
of duodenal ulcer; in Case 18 the history 
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of pain after meals is definite. 

Not every case of ulceration has hemor- 
rhage, perforation or pain, yet all three 
may be present. In the group reviewed by 
Greenwald and Steiner, perforation oc- 
curred in 19 of 34 cases, or 56 per cent. 
Thus clinically, pain, hemorrhage and 
perforation are the essential symptoms. 
Nevertheless, it should be borne in mind 
that the records published to date pertain 
to severe cases with a strikingly defined 
symptomatology. Future cases possibly 
may show that the diverticular ulcer does 
not always belong to a type redundant 
with serious symptoms and that it may 
exist symptomless for a long time. More- 
over, pain, hemorrhage and _ perforation 
should not be considered as absolutely 
specific for the peptic group, for we have 
recently had this triad with a diverticulum 
of the sigmoid. 

The presence of gastric mucosa accounts 
for the label, peptic group, having been 
demonstrated in about 12 per cent of 
Meckel’s diverticula. They are, therefore, 
no longer to be considered as mere anom- 
alies of development since they have a 
great pathologic significance. Vague to 
definite peri-umbilical pains often related 
to meals, plus a history of past or recurring 
intestinal hemorrhage, is the criteria for a 
diagnosis of this group. 

Obstructive Group. Harkins! has _re- 
viewed from the literature 170 cases of 
Meckel’s diverticulum causing intestinal 
obstruction through intussusception. In 
both of our cases the diverticulum had 
inverted itself with consequent intussus- 
ception. Volvulus occurs infrequently. 
Many diverticula have a connective annu- 
lar band from the tip to the umbilicus 
which may incarcerate or strangulate a 
loop of intestine. Previous inflammatory 
lesions may cause formation of adhesions 
between diverticulum and bowel resulting 
in obstruction. It has been caught in a 
hernial or femoral sac. This series parallels 
others in averaging over 33 per cent of 
cases as a causative factor in intestinal 
obstruction. 
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Diverticulitis Group. This group differs 
very little from the various stages of 
appendicitis. However, it does not undergo 
the atrophic, regressive and obliterative 
changes of the appendix and perforation 
is attended by generalized peritonitis with 
a very severe course. Its symptomatology 
simulates appendicitis, except the tender- 
ness is often localized to the left of the 
umbilicus. It is often impossible to dif- 
ferentiate the diagnosis from appendicitis 
except where the appendix has previously 
been removed 

Umbilical Group. The diagnosis of an 
umbilical fistula usually devolves between 
a persistent omphalomesenteric duct or a 
patent urachus, and the presence of a fecal 
fistula narrows the possibilities still fur- 
ther. Nevertheless, in Case g of our series, 
“the sign on the door,” to wit, a fecal 
fistula, was missed. Cullen'® reviews the 
literature of umbilical adenomas composed 
of gastric glands. Several of these cases 
were connected to an underlying omphalo- 
mesenteric duct. Acid secretions were 
obtained from these adenomas, a diagnostic 
point differentiating them from other types 
of glandular rests found at the umbilicus. 
Occasional reports are found of an intesti- 
nal prolapse through the umbilical fistula. 

Tumor Group. A number of benign 
and malignant neoplasms of this structure 
have been reported. Case reports from the 
literature 6 sarcomas and 2 adenocarcino- 
mas in addition to myomas, carcinoids 
and heterotopic rests, i.e., nodules of 
pancreatic tissue. Cystic tumors due to 
obliteration of the duct at both ends, 
known as enterocystomas, are not infre- 
quently found. They are often palpable 
through the abdominal wall. The symp- 
tomatology in this group does not depend 
on the size of the growth but on the second- 
ary complications as bleeding, intussuscep- 
tion and obstruction. 

Incidental Group. The greater part of 
Meckel’s diverticula give no symptoms 
and are found incidentally at operation or 
autopsy. Heterotopic tissue is seldomly 
found in this group. 
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SUMMARY 


The lesions of this common anomaly are 
so manifold that it should be entertained 
in every puzzling abdominal diagnosis. 
Because of its varied and bizarre morbid 
states, no one definite syndrome can be 
ascribed to it. The recent numerous 
articles on the subject have given this 
frequent and dangerous anomaly a deserved 
place, for more and more think of it in dif- 
ferential diagnoses. In reviewing the litera- 
ture, one Is impressed with the frequency of 
secondary laparotomies following appen- 
dectomy or salpingectomy, etc., for the 
removal of a troublesome Meckel’s divertic- 
ulum. Many unnecessary operations and 
failure of an appendectomy to relieve 
vague abdominal pains have been now 
explained by the fact that a Meckel’s 
diverticulum was overlooked. Surgeons 
have not searched for this frequent 
anomaly, estimated as occurring in 1.5 to 
3 per cent of all persons. The argument 
“to leave well enough alone” is to be 
condemned, for the diverticulum resembles 
and yet is so unlike the appendix, that 
when both are present, the chance of 
morbid pathology in the diverticulum 
because of its position, structure and 
development, is tenfold that of the appen- 
dix vermicularis. The appendix, however, 
is removed at laparotomy in the majority 
of cases; a second operation, therefore, is 
deprecated. The diagnosis could be made 
more frequently, for quite often the “sign 
on the door” is overlooked. The presence 
of an umbilical adenoma, a history of 
fecal discharge from the umbilicus or of 
cryptic rectal hemorrhages should be 
pointers. 

The admonition of Cullen remains un- 
heeded. In his book, “‘The Umbilicus and 
its Diseases,” the following paragraph 
appears in large print: 


In every case of umbilical polyp it is the 
duty of the family physician or surgeon to 
explain carefully to the parents the possible 
coexistence of an intra-abdominal portion of 
the omphalomesenteric duct, which may be 
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adherent to the umbilicus and later give rise 
to intestinal obstruction. Their parents should 
be instructed to watch such children carefully, 
and if later in life the slightest sign of intestinal 
obstruction develops an abdominal operation 
should be immediately undertaken, the surgeon 
making an incision encircling the umbilicus 
and looking immediately for an adherent 
Meckel’s diverticulum. 


If this review and analysis of cases does 
nothing more than impress the reader with 
the necessity of looking for a Meckel’s 
diverticulum, when feasible, in all lapa- 
rotomies, it has served its purpose. It is 
hoped that with the gradual correlation of 
symptoms manifested by this group com- 
plex and the spreading of its knowledge, 
the diagnosis will be made oftener in its 
earlier phases and surgical treatment will 
be more efficacious. 


CONCLUSIONS 


. A tumor of a Meckel’s diverticulum 
Ww ith a syndrome of pain simulating a 
duodenal ulcer is reported and _ its 
pathology discussed. 
. Theories explaining the presence of 
heterotopic tissue are presented. 

11. An analysis of 18 cases is given. The 
commoner surgical complications are 
charted. 

iv. The necessity of its routine removal 
at laparotomy Is stressed. 

v. The morbid states can be so varied 
and manifestations so changeable and 
manitold that its diagnosis should be enter- 
tained wherever there is an acute condition 
of the abdomen, hemorrhage per bowel, 
intestinal obstruction, umbilical anomalies 
or vague para-umbilical pains. 


Since submitting this paper for publication 
there was admitted to the service of Dr. !R. L. 
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Rhodes at the University Hospital, on Oct. 2, 
1935, a white male infant, two years of age, 
with signs and symptoms of acute intestinal 
obstruction. A history of a brisk hemorrhage 
per rectum occurring one year ago, which 
nearly exsanguinated the child was obtained. 
A diagnosis of intestinal obstruction by a 
Meckel’s diverticulum was made and an im- 
mediate laparotomy was done. The diagnosis 
was confirmed, the obstruction relieved and 
the diverticulum removed. The child made an 
uneventful recovery. Pathologic examination 
revealed a strangulated, congested Meckel’s 
diverticulum which was lined by gastric mucosa 
at its tip. No ulcerations were discernible. 
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of a new bactericidal chlorine com- 

pound! in the treatment of surgical 
patients. We have been so impressed with 
its value in certain conditions that it 
seems worth while to report our findings 
at the present time. 

During the late war I had an opportunity 
to treat a large number of wounds with the 
original Dakin solution. Its action was 
notable because of the rapid disappearance 
of slough, the speed with which a wound 
became bacteria free, and the uniform 
progress of healing. The solution, however, 
must be prepared fresh daily by trained 
technicians. This is uneconomical unless 
many wounds are being treated. On this 
account, since returning to civil hospital 
practice, I have tried the various Dakin so- 
lution substitutes, using the Carrel tech- 
unige. None of these substitutes has proved 
as efficient as the original Dakin solution. 
For certain wounds some of these chlorine 
solutions are of *sufficient value to be 
retained and we have continued to use them. 

In December, 1932, I learned of a new 
chlorine compound called azochloramid, 
which had been synthesized a short time 
before. It was claimed that this chlorine 
compound was distinguished from others 
by its slow rate of reaction with organic 
matter, such as serum or pus and because 
of this characteristic its bactericidal prop- 
erties in the presence of such organic 
matter remained unimpaired for prolonged 
periods.”* I was asked to investigate at 
the Beekman Street Hospital its usefulness 
in the treatment of general surgical wounds. 
A study of its properties and the experi- 
mental data available at the time convinced 
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me that this was feasible and safe. 

It might be mentioned that at the begin- 
ning of this investigation practically no 
clinical data were available relating to the 
compound and our earliest work included 
the experimental determination of the 
proper strength of the solutions and the 
optimal frequency of dressing. This has 
resulted in a collection of data which are 
more complicated than would otherwise 
be the case. 

In reporting the results obtained in 108 
cases, treated with azochloramid in a two 
year period beginning December 1, 1932 
and ending December 31, 1934, it was 
considered desirable to inquire into the 
following: 

1. Does azochloramid kill bacteria? 

2. Is its bactericidal action selective? 

3. Is it harmful to living tissue? 

4. Is there danger for absorption? 

5. What is the optimum concentration 
of the solution? 

6. Does it dissolve dead tissue? 

7. Does it digest or cause irritation of 
epithelium? 

8. Does tissue repair progress normally 
during its use? 

g. Can it be used safely in pleural and 
peritoneal cavities? 

10. Is the action of an aqueous solution 
similar to that of an oily solution? 

11. In what ways is it superior to other 
chlorine antiseptics? 

12. In what ways inferior? 

I will take up these questions individu- 
ally and cite clinical data applying to each. 

1. Does azochloramid kill bacteria? Table 
I is presented to correlate and compare 
clinical results in a few of the cases in which 
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different concentrations of azochloramid of considerably stronger solutions than 
those which were tried in the majority of 


were used. 


It is realized that the number of cases 
presented in detail in Table 1 is too small 


TABLE 1 


the cases presented. 
2. Is its bactericidal action selective? We 


Type of Wound 


Azochloramid 
Medication 
Employed 


Organism Isolated 


Type of Dressing 
and Frequency 


Bactericidal Data 
and Other Comment 


Patient 


Infected contusion and abrasion, 


left thigh. 


Staphylococcus aureus} Aqueous 1: 8000 


Wet dressing, con- 
tinuous 


after 
of 58 


No organisms 
3 days; 55 
grafts took 


| 


Extensive superficial infection 


Not cultured Aqueous 1:8000 


Wet dressing 
changed every 


2 hours 


After 7 days entire 
smear showed 6 cocci 


Appendicitis with local peritonitis. . 


Colon bacillus, heavy | Aqueous 1: 5000 


growth 


| 

Instillation through | 
Carrel tubes every 
2 hrs. 


Some growth after | 
19 days; healing rap- | 
idly; little discharge | 


Infected wound 


Hemolytic Aqueous 1: 5000 


coccus 


strepto- 


Wet dressing con- 
tinuous 


Negative after 4 days 


Carbuncle, back of neck 


| 


Not cultured | Aqueous 1:5000 
| and Dakin’s 


Wet dressing con- 
tinuous 


Slough slow in sepa- 
rating, changed 
Dakin’s; after sepa- 
ration, used azo pre- 
paratory skin 
graft—oo% take 


Infected tong wound in fractured | 
femur. 


Gram positive cocci 


Wet dressing con- 
tinuous 


Cellulitis 


apidly; almost| 


r 
healed at discharge | 


improved | S. 


Infected Steinmann pin wound ia | 
fractured leg. 
| 


| Aqueous 1:3000 
| 


Staphylococcus aureus) Azochloramid in 


oil 1:1200 


| 
| 
Daily instillation | 


| Slight 


growth after 
11 days; evidence of | 
bone infection 


P. 


Operative incision for perforated | 
ulcer of duodenum. 


Staphylococcus albus | Azochloramid i 
and large bacillus | oil 1:1200 


| 


gauze moistened | 


with solution 


Wound packed, Cleaned up rapidly; 


secondary suture 
19th day, bact. clean 


Carbuncle 


Not cultured | Azochloramid i 


oil 1:1200 


Daily dressing 


Negative smears after 
4 days; clinically 
clean dis- 
charged o.p.p. 


Operative incision for rupture of | 
spleen, traumatic. 


Heavy growth pneu-| Azochloramid i 
mococci | ol 1:400 


| 


Daily dressing 


After 20 days healed | 
except small granu- 
lating area 


Abscess, posterior elbow region 


Staphylococcus albus | Azochloramid i 
and non-hemolytic | oil 1: 400 
streptococcus 


| 


Wound 


packed | 
daily 


After 12 days no evi- 
dence of infection; | 
wound healing satis- 
factorily 


Carcinoma of rectum; celiotomy, 
colostomy, and partial colectomy. 


Heavy growth gram Azochloramid i 
negative bacilli and| oil 1: 400 
gram positive dip- | 

lococci resembling | 

pneumococci 


and tampons of | 
azo in oil (daily); 
medications used, 
simultaneously | 


| 


ten slough separa- | 
tion; combination | 
treatment produced | 
healthy granulations.| 
Discharged 26 days 
postoperative 


Dakin’s irrigations | Used Dakin’s to has-| W. 


to warrant any positive statement whether 
the various solutions killed bacteria in vivo. 
The cases given, however, are representa- 
tive of the entire group and the later con- 
clusions are based on more than 100 cases. 
It might be mentioned in passing that 
later work has indicated the permissibility 


treated 49 cases with no record of a culture 
of the wound having been made. The 
organisms isolated in 59 other cases with 
the number of cases involved are given in 
Table u. 

This experience cannot be said to demon- 
strate that any particular bacteria are 


¥ 
|| 
| 
| | 
M. A. 
| 
| 
mM. 
| | | 
| 
| 
n | Ww. 
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more susceptible than others to azo- 
chloramid solutions. Such a finding is in 
accord with laboratory evidence.‘ In some 
cases healing was delayed, not by the type 
of bacterium isolated but because of the 
presence of slough or established bone 
infection. 


TABLE II 

| 
Number | Cleared Little 
of Cases | Promptly Slo 


Streptococcus hemolyti- | | 
10 | 8 | 2 


Streptococcus non-hem- 


Staphylococcus aureus... 10 | 7 3 
Staphylococcus albus... 13 7 I 5* 
Pneumococcus.......... 4 } 3 I 
Bacillus coli communis. . | 15 12 | 3T 
Pyocyaneus............ I I | 
Various aerobic and ana- | 

erobic organisms...... 2 I 1f 
3 | 


* Of these, 2 patients had osteomyelitis and 3 showed fascial 
slough, little improvement being apparent. 

t In these cases, all appendicitis with local peritonitis, im- 
provement appeared slowly, possibly because of abscess walls 
within the peritoneal cavity. 

t Pieces of clothing, remaining in the wound, were a compli- 
cating factor. 

Azochloramid was a prophylactic against 
infection in 3 cases with negative cultures, 
2 of these being open bone cases and one 
an extensive laceration and contusion of 
the perineum. All remained clean. 

3. Is it harmful to living tissue? When 
using azochloramid we have never seen 
the charring effect on granulation tissue 
which occurred regularly when Dakin’s 
solution of slightly high alkalinity was 
employed. There has been no evidence of 
coagulation of tissues nor other destructive 
effect. 

4. Is there danger from absorption? We 
have noted no systemic toxic effects from 
the local use of this substance. Routine 
urine examinations of those patients on 
whom its use has been prolonged have 
shown no sign of kidney irritation. 

5. What is the optimum concentration 
of the solution? Not knowing what com- 
plications we might encounter, we began 
with an aqueous solution of a concentration 
of azochloramid of 1:8000. Later, finding 
no bad effects, we increased the strength 


296 American Journal of Surgery Kennedy—Infected Wounds 


FEBRUARY, 1936 


of 1:5000. The final azochloramid aqueous 
solution used (concentration 1:3300) was 
in physiological saline buffered to pH 7.4 
with sodium and potassium phosphate. 
We see no reason to use a weaker solution 
unless skin irritation develops, which while 
infrequent is a possibility. 

Azochloramid in oil was used in the first 
few cases in a concentration of 1: 12,000 but 
this was increased rapidly to 1: 400. 

Early in 1934 it was discovered that 
triacetin (glyceryl triacetate) could be 
used to make a stable solution of azo- 
chloramid in a proportion of 1:500. This 
has been used on 21 patients without any 
evidence of skin irritation. 

6. Does it dissolve dead tissue? Azo- 
chloramid solution showed little, if any, 
solvent action on dead tissue. In a car- 
buncle of the scapular region it was used 
for twelve days before the slough separated. 
The granulating area about the slough 
appeared quite clean during most of the 
time. The slough finally separated en masse 
apparently due to natural processes and 
not to the solution. Azochloramid solution 
was used for six days in a carbuncle of the 
back of the neck, with practically no 
change in the slough, but clean granula- 
tions surrounding it. 

7. Does it digest or cause irritation of 
epithelium? 

(a) Digestion: The first patient on 
whom we used it had had a Homan’s opera- 
tion for multiple large varicose ulcers, 
followed immediately by a Thiersch graft 
covering the excised area, 7 X 4 inches. 
The first dressing was done on the tenth 
day when a considerable amount of 
purulent discharge was found beneath the 
pressure dressing and a moderate surround- 
ing cellulitis. Some of the graft was 
adherent but it seemed probable that 
most of it would not take. Two days later 
the adherent Thiersch graft and the sur- 
rounding skin were covered with white 
vaseline and a wet dressing of 1 :8000 azo- 
chloramid solution applied. This was kept 
wet constantly, changed daily and the 
wound cleaned each time. There was 
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no further loss of the graft, with about 
50 per cent take. The cellulitis cleared up 
promptly and the granulations between 
the grafts were flat and appeared clean. 
To our surprise many areas of epithelium 
began to appear on the granulations. Since 
the excision had been made down to 
muscle throughout the wound there was 
no possibility of this epithelium arising from 
sweat glands or hair follicles. There must 
have been bits of epithelium from the 
Thiersch graft, which were adherent at the 
first dressing but too small to be seen. 
These had apparently continued to grow 
in spite of the solution until they became 
grossly visible. We therefore believed 
that in this patient there was no evidence 
of irritation or digestion of fresh-grow- 
ing epithelium. We discontinued the use 
of white vaseline on the grafts and sur- 
rounding skin. Epithelialization progressed 
rapidly from all margins while the solution 
was being used and there was no evidence 
of skin irritation. 

Since that time we have used the solu- 
tion on 12 pinch grafts, with excellent 
takes in g cases. We expect at least this 
percentage to apply with our ordinary 
methods of preparation of the wound. Our 
experience gave no evidence that the solu- 
tion digests freshly grafted epithelium. 

(b) Irritation: Twenty-seven patients 
had wet dressings of azochloramid solution, 
the skin showing irritation in 3 instances. 
The first of the 3 showed a folliculitis on 
removing an occlusive dressing applied 
after pinch grafting, which irritation was 
probably not due to the chemical. The 
second patient, following fifteen days’ use 
of continuous wet dressings of 1: 3000 solu- 
tion for an avulsion of the skin of the hand, 
showed vesicle formation on the skin with 
marked itching. The wet dressing was dis- 
continued and the skin irritation disap- 
peared rapidly. The third patient had 
sustained a traumatic amputation of three 
toes and was being prepared for a skin 
graft. After the use of continuous wet 
dressings of 1:3000 solution for twelve 
days, blisters appeared on the skin. Wet 
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dressings were stopped and the wounds 
were successfully pinch grafted six days 
later. 

Nine patients had instillation through 
Carrel tubes every two or every three hours 
(1:8000 or 1:5000 solution) with no evi- 
dence of skin irritation. Seven patients had 
similar instillation of 1:3000 solution; only 
3 showed skin irritation. The first, after 
thoracotomy with rib resection, had bi- 
hourly instillations into the pleural cavity, 
continued for thirty-four days without 
irritation. Following the injection of a 
contrast medium for x-ray examination of 
the cavity the discharge became thick and 
foul smelling. The azochloramid solution 
was again used, skin irritation being noted 
after ten days’ use. This cleared up 
promptly after the skin was protected by 
vaseline gauze. We believe that the skin 
irritation was due to the discharge rather 
than to the chemical. The second patient, 
during the course of a generalized furun- 
culosis, developed a perinephritic abscess, 
which was drained. The solution was 
instilled into the cavity every three hours 
and at twenty days he developed a number 
of furuncles about the wound. These 
cleaned up rapidly when the skin was 
protected by ointment. Furuncles were 
present in other parts of the body at the 
time. The third patient had instillations 
through Carrel tubes on the surface of a 
leg amputation stump. This was stopped 
after nine days on account of skin irritation. 

Five patients had daily irrigations of. 
wounds with 1:3000 solution. One of these 
showed redness of the skin after eleven 
days, which disappeared on reducing the 
strength to 1:5000. A second patient, 
following open operation for empyema, 
had daily washing of the pleural cavity with 
azochloramid, as much of the solution as 
possible being left on. After nineteen days, 
saline was substituted as it was thought 
that azochloramid was irritating the skin. 
During this period the cavity had been 
reduced from 250 c.c. to 60 c.c. capacity. 
The remaining 3 patients showed no 
irritation. 
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Azochloramid in oil was employed on 
43 patients, 2 showing irritation of the 
skin following its use, frve and seven days, 
respectively. In each instance there was an 
ulcer at the ankle where the bone was near 
the surface and the circulation of the 
extremity was poor. 

Azochloramid in triacetin, 1:500, was 
used on 21 patients with no skin reaction. 

To summarize, there were 10 patients 
who showed some skin irritation. None of 
the reactions was marked or caused the 
patient any particular discomfort. The 
incidence and extent of skin irritation was 
not sufficient to be a contraindication to 
the use of azochloramid nor to require 
routine measures to protect the skin. 

8. Does tissue repair progress normally 
during its use? As discussed under ques- 
tion 7, we believe that epithelial repair 
progresses normally while azochloramid 
solutions are being used. In the majority of 
cases as far as we could judge deep repair 
was normal. Three exceptions were noted 
in our case records: the first, a child with a 
burn of the arm, which after eighteen 
days’ use of azochloramid aqueous dressing 
was grafted with no take. While the grafted 
surface was clinically clean, this result may 
not be surprising as a Thiersch graft is often 
unsuccessful on granulation tissue. Sub- 
sequent pinch grafts being unsuccessful, 
the wound was allowed to heal spontane- 
ously under a dry dressing. The other 2 
instances of apparently sluggish healing 
were in postoperative wound infections 
where there was no discharge after a few 
days’ treatment but flat shiny granula- 
tions appeared, suggesting that there 
might be some action present retarding 
wound healing. This occurred in no other 
cases. 

g. Can it be used safely in pleural and 
peritoneal cavities? We have used azo- 
chloramid solution through Carrel tubes 
in the peritoneal drainage site in 3 cases 
of appendicitis with peritonitis, commenc- 
ing six, seven, and eight days respectively 
after operation. There was no bad effect. 
In 2 the wounds cleaned up promptly, 
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while in the third, after eight days’ use, 
we changed to sodium hypochlorite irriga- 
tions on account of the thickness and 
profuseness of the discharge. 

In 2 empyema cases, irrigation was com- 
menced twenty-one and seventeen days 
postoperative, the first with 1:5000, the 
second with 1:3000 azochloramid solution. 
The large cavities shrank rapidly and we 
noticed no bad effect. In the first patient 
sodium hypochlorite irrigations had been 
used for seventeen days and azochloramid 
was then continued for twelve days when 
the tube was removed. The wound healed 
promptly but reopened four weeks later. 
In the second patient sodium hypochlorite 
had been used for eight days and azo- 
chloramid was continued for nineteen days, 
with good results. We believe that azo- 
chloramid can be used safely in either the 
peritoneal or pleural cavities. 

10. Is the action of an aqueous solution 
similar to that of an oily solution? As far 
as we can judge it is. The oily solution is 
used when cellulitis has disappeared, the 
discharge is slight and when it is believed 
there is no advantage in washing out the 
wound at frequent intervals. The oil 
dressings are usually changed once a day, 
although we sometimes allow oil-soaked 
gauze to extrude itself. 

11. What advantages has it over other 
chlorine antiseptics? 

a. It is easier to prepare and more stable 
than the original Dakin’s solution. 

b. Azochloramid rarely irritates unpro- 
protected skin. 

c. Azochloramid in oil irritates skin less 
commonly than dichloramine T. 

d. Several of our surgeons believe that 
clinically the granulations appear healthy 
more rapidly with the use of azochloramid 
than with sodium hypochlorite. 

e. Azochloramid may be used imme- 
diately in the dressing of pinch grafts. 

f. Less frequent application is required, 
therefore there is less trauma to the patient 
and less attention is necessary. 

12. What disadvantages? Azochloramid 
does not dissolve dead tissue. 
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SUMMARY OF TYPES OF CASES TREATED 
Infected wounds after operation 
(This includes appendicectomies with and without 
drainage, excision of rectum, postoperative infection 
of clean wounds, etc.) 
Infected laceration, all degrees 
Abscess: both superficial and deep, e.g. perinephrit- 
ic abscess 


Compound fracture 
Carbuncle 


Amputation stump 

Infected burn 

Appendicectomy with drainage (irrigation into 
peritoneal tract) 

Prophylaxis in potentially infected wounds 

Infected tong or pin wound 

Cellulitis 

Multiple furuncles 

Acute osteomyelitis 

Chronic osteomyelitis 


The comparative value of different types 
of surgical dressing is a difficult matter to 
determine clinically. Both general and 
local conditions are rarely exactly alike in 
any two surgical patients. The type of 
infection, the resistance of the patient, 
the tissue involved in the wound, all have 
a part in making the result variable. Also 
when a surgeon becomes particularly inter- 
ested in a certain type of dressing he is 
likely to attend to all the details with more 
meticulous care and thus obtain a more 
rapid result. The decision must rest largely 
on impression as a result of clinical experi- 
ence with the different methods. 

Some men believe the best results in 
wound dressing are obtained by packing 
and leaving the wound alone, the packing 
to be gradually pushed out by natural 
processes. Others believe in keeping a 
wound open by tubing, rubber dams, etc., 
with or without irrigation at intervals. 
Some believe in washing a wound, while 
others believe in chemical antisepsis and 
still others feel it should never be used. 
Azochloramid will be useful to those who 
are chemically minded and _ particularly 
to those who have been trained to carry out 
properly a Dakin dressing. It is my impres- 
sion that this substance offers them a 
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notable advance in speeding up wound 
healing. 

Having tried various solutions and 
concentrations, we now use only two prep- 
arations. Azochloramid solution 1:3300 
in physiological saline is used wherever 
irrigation or wet dressing is desired. 
Azochloramid in triacetin 1: 500 is used in 
all other circumstances, particularly for 
packing and dressing wounds with gauze 
which has been dipped in it. 

We suggest their use in the following 
general surgical conditions: 

1. As a prophylactic in unclosed lacer- 
ated wounds, whether debrided or not 

2. As a prophylactic in unclosed com- 
pound fractures after debridement 

3. Asa prophylactic in abdominal opera- 
tions, where on account of intraperitoneal 
infection it is believed advisable to close 
the peritoneum only and leave the re- 
mainder of the wound unsutured but 
packed with gauze 

4. In infected wounds and abscesses of 
all types, except when gross slough or 
foreign bodies are present and have not 
been removed. This does not refer to an 
abscess wall which we have seen come out 
en masse after a few days 

5. In preparation of burned areas for 
skin grafting 

6. As continuous wet dressing over fresh 
pinch grafts. 


I am indebted to Dr. Andrew Mazzolini for 
preparation of the statistical data on forty of 
these patients. 
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HIS paper is a report and brief dis- 

cussion of 12 cases of calculous anuria. 

A study of these cases indicates that 
anuria, complicating renal and ureteral 
lithiasis, is a symptom of grave signifi- 
cance portending a catastrophe unless 
urinary secretion is promptly restored. 
With this group we studied many other 
cases with non-obstructive anuria to deter- 
mine whether or not reflex anuria ever 
occurred in the absence of renal or ureteral 
pathology. 

We are concerned here mainly with the 
obstructive type of anuria most commonly 
caused by calculi. It is the type for which 
the surgeon is most frequently called for 
assistance and for which the results are 
most satisfactory. 

The following 12 cases of calculous 
anuria are reported briefly: 


CasEr. S. H., female, aged thirty-nine, had 
left renal colic and anuria of two days’ dura- 
tion. On cystoscopy no urine was obtained and 
both ureters were obstructed at the level of 
the fourth lumbar vertebra. X-ray examina- 
tion disclosed a calculus in the right ureter at 
the level of the fourth lumbar vertebra. 
Anuria persisted for four days. Non-protein 
nitrogen 211 mg., urea 150, creatinine 3.8. 
There were no signs of uremia. It was believed 
that she had a right ureteral stone causing left 
renorenal reflex pain with anuria. A right 
ureterolithotomy was done and urine drained 
shortly after the operation; she was discharged 
four weeks later. Four months later there was 
another attack of left renal colic and a small 
uric-acid calculus was passed, which was most 
likely present at the previous examination. 

Case u. L. K., female, aged forty-three, 
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was operated upon twice previously for a 
large infected left hydronephrosis. A nephros- 
tomy was done each time. On her last admis- 
sion she had chills, septic temperature, pain in 
the right lumber region and marked oliguria; 
about 100 c.c. of urine were passed in three 
days. On cystoscopy 4 c.c. of turbid urine 
were obtained from the bladder. A bilateral 
impassable obstruction was found in both 
ureters at 2 cm. No indigo dye was seen coming 
from either ureteral orifice after one-half hour. 
X-ray examination disclosed a small shadow in 
the left ureter. N.P.N. 123 mg., urea 92, creati- 
nine 6.5. Her temperature ran a septic course; 
symptoms of uremia were present; blood 
culture was positive for colon bacillus. This 
case was also considered as a probable instance 
of renorenal reflex. At operation the right 
kidney was found to have a severe pyelonephri- 
tis with multiple cortical abscesses. A decapsu- 
lation and pyelostomy were done. The patient 
succumbed after twenty-four hours without 
having passed or drained any urine. At the 
post-mortem examination a completely 
destroyed left kidney was found with a small 
stone in its corresponding ureter. The right 
kidney had a severe pyelonephritis and a small 
stone in the pelvis and one at the ureterovesical 
junction. Both stones consisted of pure uric 
acid. 

Case. A. P., female, aged forty-two, had 
a right nephrectomy three years before for 
calculous disease. She now had left renal colic 
and anuria of two days’ duration. The left 
kidney was large; there was no obstruction in 
the ureter and no urine was obtained on 
cystoscopy. X-ray examination showed two 
stones in the left kidney pelvis. A catheter was 
left in the ureter for forty-eight hours. No 
urine drained. N.P.N. 66, urea 32, creatinine 3.2. 
The stones were removed through a pyelotomy 
after four days of anuria. Urine drained im- 
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mediately after operation; she was discharged 


in four weeks. 
Case tv. S.S., male, aged twenty-five, had 


Case 5 
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ing from the left ureter; this was dislodged and 
a catheter was then passed up to the left kidney 
and was left in situ. Urine began to drain 


Fic. 1. 


several attacks of renal colic in the past two 
years. Forty-eight hours before admission he 
had an attack of right renal colic and anuria. 
On cystoscopy, the bladder was empty, and 
x-ray examination disclosed a calculus in the 
left ureter at the level of the second Iumbar 
vertebra and another one at about the same 
level in the right ureter. About thirty hours 
after cystoscopy he began to void spontane- 
ously. A right ureterolithotomy was done a 
few days later. Recovery was uneventful. 
Case v. I. M., male, aged fifty-nine, was 
first admitted because of right renal colic. 
Cystoscopic and roentgen examination dis- 
closed a non-functioning right kidney contain- 
ing one branching and several small calculi. 
A stone was also suspected of being present in 
the left kidney. Operation was refused at this 
time. He returned in four days with a left 
renal colic and marked oliguria, having passed 
only few cubic centimeters of cloudy urine 
from the bladder; a calculus was seen protrud- 


several hours later. Three days later the func- 
tion of the left kidney was normal and the 
function of the right kidney was considerably 
altered. The urine output was exceedingly 
small. N.P.N. 110 mg., urea 63, creatinine 3.3. 
A right nephrolithotomy was done. This was 
followed by a twenty-four hour suppression, 
after which urine began to drain freely. He 
was discharged from the hospital after two 
weeks. 

Case vi. M. S., female, aged nineteen, 
had right renal colic three years before and 
passed a calculus after cystoscopic manipula- 
tion. Because of pyuria, an x-ray examination 
was advised, which disclosed a_ branching 
calculus in the right kidney and a calculus, the 
size of a grape, in the left kidney pelvis. Opera- 
tion was advised, but was refused by the pati- 
ent. She accepted and received cystoscopic 
treatments elsewhere. The left calculus 
descended to the lower third of the left ureter, 
when acute suppression occurred. Blood 
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chemistry was normal. There were no symp- 
toms of kidney insufficiency and after twenty 
hours a left ureterolithotomy was performed. 


Case 10 


Urine drained within three hours. Three weeks 
later the calculi were removed from the right 
kidney. 

Case vu. L. R., male, aged forty-nine, had 
left lumbar pain with marked costovertebral 
tenderness; temperature 103°F. and anuria of 
four days’ duration. Cystoscopy and x-ray 
examination disclosed an empty bladder and 
an auto-nephrectomized tuberculous right kid- 
ney and an obstructing calculus at the left 
ureteropelvic junction. N.P.N. 99 mg., urea 67, 
creatinine 4.1. The catheter was left in situ 
for twenty-four hours but no urine was ob- 
tained. Uremic symptoms were pronounced. 
A left decapsulation and nephrostomy were 
done after the stone was removed from the 
upper ureter. The kidney was the seat of a 
pyelonephritis and pyonephrosis. Twenty-four 
hours later urine began to drain. He was dis- 
charged six weeks after operation. Seven weeks 
later he returned because of pain on the same 
side and anuria of thirty-six hours’ duration. A 
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left pyonephrosis was drained and urine secre- 


tion promptly restored. 
Case vir. T. C., female, aged fifty-one, 


had left lumbar pain for forty-eight hours with 
marked oliguria. There was marked tenderness 
in the left kidney region; temperature was 
105°F.; about 125 c.c. of turbid urine were 
obtained in twenty-four hours. Cystoscopic 
and x-ray examination disclosed no urine from 
the left kidney and only a slight amount from 
the right. Calculi were present in both ureters 
and kidneys. The catheter was left in for 
twenty-four hours; only a small amount of 
urine was passed. During the following twenty- 
four hours only 4 c.c. of urine were obtained. 
N.P.N. 100 mg., urea 59, creatinine 4.9. There 
were pronounced symptoms of renal insuf- 
ficiency. A left ureterolithotomy, pyelostomy 
and decapsulation were done. The kidney had 
many cortical abscesses. Urine began to drain 
shortly after the operation. She was discharged 
four weeks later, refusing further operation. 
Case 1x. S. C., female, aged forty-nine, 
had right nephrectomy eight years before for 
calculous disease. She now complained of pain 
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in the left lumbar region, chills, fever and 
marked oliguria. Cystoscopy and x-ray ex- 
amination disclosed 5 c.c. of urine in the bladder 
and an impassable calculous obstruction at 
2 cm. No urine was obtained from the kidney 
and no dye was excreted. N.P.N. 59 mg. creati- 
nine 2.7, with symptoms of a mild uremia. 
Forty-eight hours later a left pyelostomy was 
done. The kidney showed multiple abscesses 
on the surface. No urine was passed after 
the operation and the patient died forty-eight 
hours later. 

Case x. A. B., male, aged sixty-two, had 
right renal colic and anuria of two days’ 
duration. A large tender kidney was palpable. 
On cystoscopic and roentgen examination 
no urine was found in the bladder; the left 
kidney and ureter were found absent; there 
was no obstruction in the right ureter and 
no urine was obtained from the right kidney. 
A catheter was left in the ureter for twenty- 
four hours; no urine drained; cystoscopy was 
repeated in forty-eight hours and the findings 
were the same as on previous examination. 
No calculi were seen on x-ray examination 
and the pyelogram showed dilated pelvis and 
calyces. Symptoms of uremia were quite 
marked. n.p.N. 63 mg. The kidney was explored 


after six days of suppression and was found 
to be considerably enlarged. Two small calculi 
were found in the pelvis; a decapsulation was 
also done. A large quantity of urine drained 
two hours after the operation and the patient 
voided spontaneously the following day. Prog- 


ress was satisfactory for five days; the 
temperature rose to 106°F. and death occurred 
suddenly. The post-mortem examination re- 
vealed a severe infection in the kidney with 
marked degenerative changes. The left kidney 
and ureter were absent. 

Case xi. I. K., male, aged thirty-eight, had 
a stone removed from the right ureter ten years 
ago. Three months ago he had a right nephro- 
lithotomy, followed five days later by a neph- 
rectomy for secondary hemorrhage. He also 
had a stone in the left kidney at this time. On 
his last admission, he returned because of a 
left renal colic and anuria of two days’ duration. 
N.P.N. rose to 86. Following cystoscopy and the 
administration of concentrated glucose solution 
intravenously he voided 1100 c.c. of urine. 
Several days later the calculus was removed 
and the patient made an uneventful recovery. 

Casexu. O.C., male, aged fifty-three, had 
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a calculus removed from the left kidney ten 
years before and a nephrectomy a short time 
after for what, he believes, was a renal infec- 
tion. He now complained of right lumbar pain 
and oliguria. Cystoscopy and x-ray examina- 
tion disclosed a calculus in the right kidney 
which secreted small amounts of infected urine. 
The pelvis and calyces were considerably 
dilated. The stone was removed through a 
pyelotomy incision. Seven days after the 
operation his temperature rose to 105°F., and 
he developed a suppression of urine which was 
not relieved by an indwelling ureteral catheter. 
N.P.N. 100 mg. He showed symptoms of uremia. 
After forty-eight hours of suppression a 
pyelostomy and decapsulation were done. The 


‘kidney had multiple minute abscesses on the 


surface; he drained a large quantity of urine 
within one hour and was discharged three 
weeks later. 


The accompanying illustrations are a 
schematic representation of the findings 
in each case. There were 5 cases with 
bilateral stones; 2 of these had calculi in 
the ureters only; one had a calculus in both 
kidneys and ureters, and in 2 cases there 
was an obstructing calculus in one ureter 
and a branching calculus in the opposite 
kidney. In 5 cases a single kidney was 
present; in one of these the kidney was 
congenitally absent while in the others 
it had been removed for calculous disease. 
Four of these patients had an obstruction 
at the ureteropelvic junction and in the 
other the calculus was situated in the 
lower end of the ureter. In 2 cases there 
was a single functioning kidney, its mate 
having been destroyed in Case vii by 
tuberculosis and in Case 11 by infection. 
These 12 cases occurred in a series of 
approximately 500 cases of calculous dis- 
ease in the upper urinary tract admitted to 
Lebanon Hospital between 1920-1935, 
giving an incidence of anuria in 2.5 per cent 
of the cases. In Rovsing’s series of 589 
cases there were 17 cases or an incidence 
of over 3 per cent. Caulk had 6 in 280 cases. 
Joly had one in 197 cases. This seeming 
high incidence is probably misleading as 
it does not include the vast number of 
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ambulant cases which never gain admission 
to the hospital. In bilateral calculi the 
occurrence of anuria is much _ higher, 
probably 1o per cent, and is still greater 
when the calculus is in a congenital or 
acquired single kidney. 

In all of the foregoing 12 cases it should 
be noted that the kidneys or ureters, 
whether one or both were present, were 
always involved in some pathologic change. 
When a kidney becomes obstructed along 
its conduction system, suppression very 
frequently results. This seems to be a 
natural defensive mechanism to safeguard 
the kidney against overdistention and prob- 
able injury. The finding of a temporarily 
suppressed kidney must not be construed 
to mean that the kidney is dead and not 
capable of recovery which generally occurs 
after the obstruction is released. If the 
other kidney is present and is normal, it 
assumes the burden of this temporarily 
functionless and hibernating kidney with- 
out any disturbance in the well-being of 
the patient. In routine cystoscopic ex- 
amination for unilateral obstructing cal- 
culus, It was rather common to find a 
temporarily suppressed kidney. If suppres- 
sion did not occur, urine secretion would 
continue with a resultant hydronephrotic 
kidney. When the remaining kidney be- 
comes obstructed, as may happen in 
bilateral calculous disease, then acute 
clinical suppression supervenes. In those 
cases with acute suppression incident to 
bilateral calculous obstruction, it is highly 
probable that in most, of suppression of 
one kidney preceded that of the other. 

Considerable controversy exists regard- 
ing the reflex inhibition of a normal kidney 
which may be the result of a calculus 
obstructing the opposite kidney or ureter. 
Neuwirt, Joly and Eisendrath each re- 
ported a case of reflex suppression of urine 
caused by a unilateral obstructing calculus, 
the opposite kidney and ureter being 
apparently normal. In several hundred 
hospital and private patients known to 
have a calculus in one kidney or ureter, 
the opposite side being uninvolved, we 
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have never observed complete anuria. 
There are cases reported showing reflex 
anuria not based on any obstructing lesion. 
Hérder and Ejisendrath each reported a 
case following submersion although in the 
latter’s case one kidney was shown to have 
some anatomic deformity. Rovsing re- 
ported 3 cases in which anuria occurred 
after nephrectomy; urine secretion was 
reestablished after releasing the clamp left 
on the renal pedicle. We have seen several 
patients who developed anuria after being 
operated upon for such surgical lesions as 
peritonitis, intestinal obstruction, biliary- 
tract infection and pancreatitis. Because 
the preoperative examination gave no 
indication that renal pathology existed, 
we naturally regarded this symptom as a 
reflex phenomenon until the subsequent 
clinical course or post-mortem examination 
revealed definite renal pathology as a basis 
for this renal suppression. In those cases 
reported as reflex anuria no conclusive 
evidence has been produced to indicate 
absence of some pathologic process in the 
upper urinary system. The fact that renal 
function, determined after urine secretion 
is restored, seems normal according to 
routine functional tests, still does not 
preclude the possible existence of some 

pathologic change which may defy detec- 
tion by known clinical methods. Kidneys 
showing any pathologic change may be 
susceptible to reflex inhibition. Even the 
failure of the x-ray to disclose an opaque 
shadow suggesting a calculus is certainly 
not sufficient proof that a calculus may 
not be present. Non-opaque calculi occur 
too frequently and one must not believe 
that a calculus is not present because the 
film is negative. One must be particularly 
guarded in the opinion that a reflex anuria 
is the result of an obstructing calculus on 
one side when the opposite kidney and 
ureter are normal. 

In 4 of our cases the calculus did not 
cast any shadow. In 16 cases reported by 
Cabot and Iber, 4 failed to show positive 
x-ray evidence. Because of the lack of 
positive roentgen findings of a calculus on 
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both sides, we favored the opinion in 
Case 1 that we were dealing with the 
phenomenon commonly referred to as 
renorenal reflex and reflex anuria until this 
patient passed a uric-acid stone from the 
non-operative side. Case 1 was also of 
this type. 

Can a calculus on one side cause con- 
tralateral reflex renal colic? Proof of this 
is completely lacking. With our improved 
diagnostic methods and careful follow-up 
study more of these cases designated as 
renorenal reflex pain or reflex anuria 
believed to arise as the result of a unilateral 
obstructing stone will ultimately disclose 
some pathologic background on the op- 
posite side. 

It was formerly feared that catheteriza- 
tion of both ureters followed by pyelo- 
graphic study might induce reflex renal 
suppression. Such instances were reported 
by Morton, Shapiro, Lowsley and Harbach. 
We have fortunately never encountered 
this complication incident to the trauma 
produced by the simple passage of a 
catheter, or even after pyelographic study. 
The cases of traumatic anuria reported 
by these authors are not instances of 
traumatic reflex anuria but rather of a 
renal suppression caused by a complicating 
infection as the later clinical course 
or post-mortem study indicated. Legueu 
studied 31 cases of anuria and found 
bilateral renal pathology in all but one 
patient, whose kidneys he believes might 
also have disclosed some change were they 
subjected to careful microscopic study. 
Caulk ligated a ureter in 100 dogs and 
failed to produce anuria. Gmelin exposed 
the bladder, ureter and kidney in dogs and 
applied chemical, electrical and thermal 
stimulation without producing any sup- 
pression of urine. We are inclined to believe 
from our own clinical study of patients with 
obstructive and non-obstructive anuria and 
the experimental work of others that reflex 
anuria in the presence of normal and un- 
obstructed kidneys does not exist or is 
extremely rare. Such eminent urologists as 
Kiimmel, Gyuon and Rubritius doubt the 
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existence of reflex anuria without involve- 
ment of both kidneys, or a single function- 
ing kidney. 

Although anuria in itself is a symptom of 
a grave renal disturbance, its persistence 
may be accompanied by a train of symp- 
toms depending upon its duration. The 
clinical features of these cases may be 
divided into two stages. In the first, aside 
from the fact that no urine had been 
passed for a variable period, the patient 
may be in perfect comfort except for some 
slight lumbar pain or renal colic which 
may have initiated the onset. In 10 of our 
cases renal colic preceded the onset of 
anuria, while 2 patients noted that their 
voluntary efforts to void yielded no urine 
at first and none was found on catheteriza- 
tion. In these 2 cases it was the first evi- 
dence of some lesion in the urologic tract. 
The lumbar pain or colic was usually not 
of great severity. Marked tenderness, if 
present, was usually suggestive of a kidney 
infection rather than acute hydronephrosis 
whose absence was generally confirmed at 
the operating table. The second phase or 
period of intolerance is synonymous with 
uremia, the severity of which depends upon 
the duration of the anuria. In the 12 cases 
reported here anuria lasted from twenty 
hours to six days, a comparatively short 
period when compared to twenty to thirty 
days’ duration in the 19 cases collected 
by Meyers. Cases showing periods of 
longer duration have been reported. Al- 
though long-standing anuria may be an 
interesting and amazing spectacle, it might 
quite properly be considered that one has 
failed to appreciate the significance of this 
symptom and institute proper and timely 
surgical measures. Infection has a very 
deleterious effect and shortens the period 
of tolerance so that uremic manifestations 
occur shortly after the onset of suppression. 

When these cases with calculous anuria 
are first seen, one must immediately 
establish the existence of a true suppression 
and its pathologic bases. Any delay in 
establishing the nature and cause of this 
symptom will mean delay in the necessary 
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surgical therapy for the restoration of 
renal function. While the preliminary 
investigations are made, large quantities 
of fluids should be administered through 
every conceivable channel. A _ preferred 
method, which has influenced the restora- 
tion of urine secretion, is the intravenous 
drip of a concentrated solution of glucose. 
The primary object then is to overcome 
the obstructing lesion. This may at first 
be accomplished by the passage of a 
ureteral catheter, which may either dis- 
lodge a calculus or simply pass by it. 
Under these circumstances a great deal 
might be gained by leaving the catheter 
in for twenty-four to seventy-two hours. 
This proved of some value in 3 of the cases. 
If the urine secretion is not restored by 
these conservative measures within a 
reasonable period, surgical intervention 
becomes imperative. Symptoms of renal 
toxemia or a renal infection preclude any 
temporizing by fruitless cystoscopic pro- 
cedures which usually cause delay in the 
necessary surgery, with the eventual fatal 
outcome, as occurred in 3 of our cases. 
Even though secretion of urine may be 
reestablished the removal of a calculus, 
especially one too large to pass, is still 
indicated in order to prevent recurrence 
of suppression. Any operative procedure is 
best tolerated in the interval free from 
azotemia. 

At this point it might be worth while to 
caution against the use of spinal anesthesia 
in uremic patients. One may be confused 
in deciding which side to operate on when a 
bilateral obstruction exists. Inasmuch as 
pain is generally present on the last side 
to be obstructed this will undoubtedly help 
one in this decision. Joly stresses this 
point and believes it of considerable help. 
If pain cannot be depended upon as a guide, 
the removal of the obstruction on either 
side would help to restore urinary excre- 
tion. Case 1 illustrates this point. 

In addition to the removal of the 
obstructing calculus, when its location is 
known, other surgical procedures, such 
as pyelostomy, nephrostomy and decap- 
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sulation may be indicated because they 
may contribute materially to a successful 
outcome. In 5 cases pyelostomy was 
instituted. This additional procedure is of 
particular advantage, when infection com- 
plicates a calculus in the upper portion 
of the ureter, or as preliminary drainage of 
a badly infected kidney when the calculus 
is situated at the ureterovesical junction. 
We cannot too strongly emphasize the 
necessity of opening the pelvis as an 
emergency measure to establish drainage, 
when a suspected calculus cannot be 
definitely located. This procedure is equiva- 
lent to enterostomy in acute intestinal 
obstruction when the seat of obstruction 
cannot be located. One might be inclined 
towards a conservative attitude of watch- 
ful waiting for the natural response of the 
kidney to the applied therapeutic measures 
in order to avoid the embarrassment which 
may result from the failure to find the 
suspected calculus in the event of operation. 
In Cases 1, tx, and x there was, unfortu- 
nately, unnecessary delay which undoubt- 
edly was the responsible factor in the fatal 
outcome. Nephrostomy was more advisable 
in Case vit on account of a pyonephrosis 
which, we believed, would drain more 
adequately through an incision in the 
kidney. 

Decapsulation supplemented the _re- 
moval of the calculus in 6 cases. Consider- 
able controversy exists as to its value. The 
application of this procedure usually de- 
pends upon the pathologic state of the 
kidney as judged from its gross appearance 
at the time of operation. In obstructive 
cases decapsulation alone cannot be of 
any material benefit unless the obstruction 
is first relieved. When severe pyelonephritis 
is present, as evidenced by multiple minute 
abscesses on the surface of the kidney, or 
when a subcapsular exudate, the result of 
an advanced pyelonephritis, is already 
present, decapsulation may contribute a 
large measure to the successful outcome. 
This result, we believe, was accomplished 
by decapsulation in at least 3 of our cases. 
Even though infection is not present, the 
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marked congestion of the kidney is relieved, 
thereby removing the pressure on the 
secretory renal substance. 

A word might be said in regard to the 
prevention of renal suppression. It is not 
within the scope of this paper to discourse 
on the prevention of calculus formation 
but rather to suggest its timely removal 
when it is known to be present and is apt 
to initiate this serious renal disturbance. 
Even when a unilateral calculus is present 
which, in itself, may not threaten the 
patient with this complication, it may be a 
constant source of progressive renal de- 
struction and eventual loss of the kidney 
at the time when the opposite kidney may 
already be infected or contain a nucleus 
for subsequent stone formation. The 4 cases 
in this group with acquired single kidneys 
were probably neglected cases which might 
have been spared the loss of a kidney had 
they been treated at the opportune time. 
Patients with a single kidney, which is 
infected or contains a calculus, are notori- 
ously prone to develop renal suppression. 
It therefore behooves the surgeon to avoid 
the unnecessary removal of a kidney when 
there is even the remotest chance of saving 
it. Of course, a conservative attitude of 
leaving behind a pus kidney which con- 
stantly threatens the opposite good kidney 
with infection is not a wise procedure. 
In Case vi, operation was advised because 
renal suppression was anticipated. The 
patient, however, preferred cystoscopic 
treatments given by an enthusiastic cysto- 
scopist, who skilfully aided the descent of 
the pelvic stone which, shortly after, 
obstructed the ureter and caused acute 
urinary suppression. 


COMMENT AND SUMMARY 


A study of the foregoing cases with 
calculous anuria would indicate that an 
obstructing lesion in both ureters or 
kidneys or a unilateral obstruction with 
the opposite kidney diseased, or an obstruc- 
tion in single functioning kidney, is 
essential to the development of anuria. 
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When suppression of urine follows a 
unilateral obstructing calculus and no 
lesion is found on the opposite side, one 
must not conclude that a reflex suppression 
exists because of the failure to find a lesion 
on the opposite side which is probably 
present and not detected in spite of our 
advanced diagnostic aids. Continued care- 
ful observation will ultimately disclose a 
lesion. It seems to us that a kidney may 
be reflexly inhibited in function when it is 
the seat of some pathologic change or when 
there is some interference with the proper 
drainage of urine. We regard calculous 
anuria as a serious symptom which may 
often be anticipated; the outcome is 
favorably influenced by early recognition 
of the responsible lesion and prompt relief 
of the obstruction. Infection is a serious 
deterrent in the recovery of these patients. 
When infection in the kidney is present 
proper drainage and decapsulation are 
supplementary procedures which may be 
of great benefit after the obstruction has 
been removed. 
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HE first patient in this series of six 

found me quite unaware of the histo- 

logical and etiological implications of 
the presenting condition though the surgi- 
cal problem was one of the utmost simplic- 
ity. A search made then for some pertinent 
literature and supplemented latterly for the 
period since 1916, revealed scant reference 
to the subject in textbooks and journals 
published in English, but articles in other 
languages were fairly numerous. The study 
suggested that canals and cysts of the 
raphe are rather uncommon. This relative 
rarity, In conjunction with certain clinical 
and etiological features, possibly justifies a 
brief review of my cases and their correla- 
tion with reports of other writers. 

The case group for presentation consists 
of three raphal canals and three cysts, two 
of the latter being in the penile raphe, the 
third periurethral. The six readily permit 
joint discussion as they seemingly share a 
common origin in the same type or types of 
imperfections in the development of the 
external genitalia and urethra. 


CASE REPORTS 


Case 1. A white boy, thirteen, had first 
noted one year prior to admission on June 
21, 1931 a small, reddish, tender nodule in the 
penile raphe, about 2 cm. from the end of the 
prepuce. Five or six days before admission 
linear redness and swelling spread rapidly 
backward along the raphe of the penis, scrotum 
and perineum from the site of the original 
nodule and ended within 1 cm. of the anus. 
Multiple pustules developed in both extremities 
of the process. 

Upon examination the cord of induration 
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involved the skin except in the posterior part 
of its course through the scrotum where, while 
adhering closely to the midline, it was palpably 
below the skin level. Pus could be expressed 
from the penile and perineal openings. In its 
stage of maximum suppuration, a few days 
after admission to the ward, the tract would 
admit a probe from one end to the other. 
Since suppuration developed first in the 
anterior half and later in the posterior half, the 
tract was incised in two stages. The condition 
at its height is well illustrated in Fig. 1. A 
small piece of the wall removed for histological 
study showed only granulation tissue. Culture 
from the canal obtained staphylococcus aureus. 
The voided urine was pus free. Healing was 
prompt after incision of the tract throughout 
its length. 

Case u. A white man, age twenty-four, was 
admitted January 10, 1935. In December, 
1932, he noted soreness in the midline under- 
surface of the penis and some six tender 
“water blisters’ developed here in series. 
Each soon ruptured leaving six small openings. 
In the spring of 1933 he contracted a gonorrheal 
urethritis, and was discharged as well eight 
weeks later. Except for some occasional mild 
inflammation, the raphal openings gave no 
serious inconvenience until December 1934. 
At that time swelling developed about each 
orifice coincident with the appearance of a 
mucopurulent discharge. Two weeks prior to 
admission the most posterior opening appar- 
ently became occluded. This occlusion was 
followed by a persistant localized, tender 
swelling. 

The presenting picture is shown in Fig. 2A. 
There was a superficial indurated cord in or 
just beneath the penile raphe from the most 
anterior opening to the posterior abscess. 
Fine probes demonstrated channels between 
openings one and two and between openings 


* From the Department of Urology, University of Virginia. Read before the American Association of Genito- 
Urinary Surgeons, White Sulphur Springs, W. Va., June 6-8, 1935. 
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three, four and five but a continuous canal 
throughout the length of the palpable cord 
could not be demonstrated by this maneuver. 
Gonococci were found by smear and culture 
from the canals and the abscess. The voided 
urine and prostatic secretion were quite normal. 
The skin carrying the canals and abscess was 
removed by a narrow elliptical incision, with 
prompt healing by first intention. 

Pathological report: Accessory canal in median 
raphe of the penis showed chronic infection 
throughout its course and acute infection in 
the posterior portion with abscess formation in 
the adjacent connective tissue. The lining of 
the anterior portion of the canal is typical 
stratified squamous epithelium while pos- 
teriorly the lining has the appearance of 
transitional epithelium (Fig. 2B & c). 

Case 11. A white man, age twenty-six, was 
seen April 4, 1935. Four weeks after unpro- 
tected coitus, a “pimple” appeared in the 
frenulum shortly below the external meatus 
and from this a drop of pus exuded inter- 
mittently. There was no urethral discharge nor 
antecedent history of urethritis. Thumping 
pain and a marked increase in local tenderness 
developed in the region forty-eight hours before 
admission, with a diagnosis of penile chancre. 

Local examination revealed a_ rounded, 
tender area of induration immediately sub- 
jacent to the frenulum. Pressure thereon ex- 
pressed a drop of pus from a minute opening 
in the center of the “‘chancre.” Stains of this pus 
demonstrated many gonococci. The tract 
admitted the finest filiform, exactly in the mid- 
line, to a depth of 12 mm. (about the level of 
the corona). The patient’s urine was pus free. 
Incision or excision of the tract was refused. 
The local appearance is illustrated in Fig. 3. 

Case iv. A forty-three year old man was 
admitted for renal colic January 31, 1935. In 
the routine physical examination, a peduncu- 
lated cyst about 1 cm. in diameter was found 
arising in the penile raphe just anterior to the 
scrotum (Fig. 4). At no point was the cyst 
adherent to the overlying skin. A few mm. 
adjacent there was a much smaller cyst, also 
in the raphe. The patient had first noticed the 
larger cyst some seven or eight years pre- 
viously and it had persisted unchanged with- 
out any symptoms. The cysts with the over- 
lying skin were removed under local anesthesia. 
The larger cyst was filled with a brownish, 
mucoid material of smooth consistency. 
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Pathological report: The larger cyst is lined 
by stratified columnar epithelium, composed of 
from 5 to 10 layers of cells in different areas. 


Fic. 1. Case 1. Drawing from sketches made to scale at 
time of operations. The superficial portion of the 
raphal canal is well illustrated. In the posterior part 
of the scrotum the canal dips below the skin surface 
to reappear in the perineal raphe. 


Occasional large goblet cells lie embedded in 
the epithelium of the cyst wall. The lining of 
the small cyst is composed of two to four layers 
of transitional epithelium. No goblet cells are 
found in the latter (Fig. 48 and c). 

Case v. This twenty-eight year old white 
man had noticed some difficulty in voiding 
ten days before admission, November 5, 1933. 
Definite straining was required to start and to 
continue the flow of urine. A few days later he 
found a tender swelling just back of the scrotum 
in the midline. For the next week he felt 
generally “out of sorts” and the difficulty in 
voiding steadily increased. There was no 
history of local trauma, urinary tract infection, 
or of any similar difficulty in the past. 

In the midline of the perineum, just about 
the scrotoperineal angle, there was a localized 
prominence feeling about the size of an English 
walnut, definitely fluctuant, moderately tender. 
The urine was negative. His temperature was 
99° by mouth. Diagnosis of an atypical peri- 
urethral abscess was made, though it was 
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difficult to explain the origin of such an abscess cyst about 1 cm. in diameter at the posterior 
in view of the history. extremity of the frenulum and at the border 


At operation the mass proved to be a cyst of the penile raphe (Fig. 7a). The cyst had no 
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Fic. 2. Case 11. A. Five openings along the raphe are shown with the posterior end of the canal in an 
abscess phase. The probes in position suggest a series of canals but serial sections indicate a continuous channel 
of varying calibre. Bp. Stratified squamous epithelium lining the canal anteriorly. c. Transitional epithelium lining 


the canal posteriorly. 


deep attachment and was freely movable 
under the skin. It had remained unchanged 
since the patient’s boyhood and had never 
caused any inconvenience. It was removed 
through a small nick in the overlying skin. The 


in the anterior portion of the bulb (Fig. 5). It 
contained about 20 cc. of mucoid, chocolate- 
colored fluid. In its dissection the urethra was 
inadvertently entered; a layer closure was made 
and healing was uneventful. 


Fic. 3. Case 1. a. Note the roughened area below the meatus. It had been mistaken for a chancre. B. Drop of pus 
expressed from a blindly ending canal which extends to a depth of 12 mm. between the urethra and the frenulum. 


Pathological report: The cyst is lined by cyst was filled with a slightly cloudy, mucoi< 
quite characteristic transitional epithelium, material. 
composed in some places of eight to ten layers Pathological report: Cyst is lined by hig’ 
of small polygonal cells, in others of only two columnar cells, similar to those seen in cervica: 
layers (Fig. 6). glands, overlying stratified columnar ep: 

Case vi. A white man, age sixty-eight, seen thelium. The picture is almost identical wit: 
in the O. P. D., May 13, 1935, presented a_ that seen in cervical glands in cases of chron: 
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cervicitis where there has been hyperplasia 
of the lining epithelium. Only a few desqua- 
mated cells and coagulated fluid are seen in the 


Fic. 4. Case 1v. A. Small semipedunculated cyst of the 
penile raphe. s. Stratified columnar epithelium lining 
cyst. c. High-power field from B to show goblet cells 
embedded in columnar epithelium. 


cyst cavity (Fig. 7B). 


ETIOLOGY 


There is general agreement among writers 
upon the subject that both canals and cysts 
of the raphe are congenital in that they 
correspond to defects in the embryological 
development of the external genitalia. Two 
explanations of their origin have been 
offered: 1. that they arise from epithelial 
rests incident to incomplete closure of the 
urethral or genital folds and, 2. that they 
develop from split off outgrowths of 
embryonic epithelium after primary closure 
of the folds. 

One recalls that ventral or caudal mid- 
line fusion is involved in the formation of 
the perineum, scrotum and urethra and 
that this fusion leaves the genitoperineal 
raphe as a permanent surface marking of 
the coalesced perineal, genital and urethral 
folds (Fig. 8). The epithelium of the depth 
of the urethral groove on the under surface 
of the phallic projection from the genital 
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tubercle seems in all probability to repre- 
sent a prolongation from the lining of the 
urogenital sinus. The urethral mucosa so 


Fic. 5. Case v. Diagram illustrating approximate 
position and size of peri-urethral cyst. 

has, except in its balanitic portion, an endo- 
dermal origin. The balanitic urethra de- 
velops from an epithelial plate which 
invades the primitive glans ventrally as a 
solid column of cells, later breaking down 
to form a groove. The inferior groove 
margins eventually fuse and furnish a 
canal continuous with that created by the 
more posterior fusion of the urethral folds. 

It would seem reasonable to assume that 
in this coalescence of the urethral and 
genital folds some nests of epithelial cells 
might be enclosed in the plane of fusion. 
These rests could later appear as canals or 
cysts according to the presence or absence 
of an opening on the skin surface. The 
ultimate depth of the canal or cyst from 
the skin surface would depend upon the 
depth at which the epithelial inclusion 
occurred. The derivative structure would 
have an epithelial lining in harmony with 
the epithelium from which it arose, that is, 
endodermal or columnar if from cells of 
the primitive urethra, ectodermal or squa- 
mous if from cell rests at or near the skin 
level (Figs. 9 and 10). The process would be 
quite comparable to the origin of branchial 
cleft cysts. The analogy would also hold 
for the type of lining cells found in the 
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latter, since these are columnar or stratified 


squamous governed by whether the cysts 
have arisen from the deeper or more super- 
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Fic. 6. Case v. Transitional epithelium lining peri- 
urethral cyst. 


ficial portions of the cleft. 

The foregoing views express the commonly 
accepted theoretical explanation for con- 
genital cysts and canals of the raphe. The 
second etiological interpretation assumes a 
migration of embryonic epithelium from 
either the urethral endoderm or the 
surface ectoderm along the line of fusion. 
Such outgrowths could give rise to either 
cysts or canals and, if near the urethra, 
to diverticula. Johnson has adduced factual 
evidence of such an occurrence by his 
most instructive observations in an embryo 
of 88 mm. and has made a detailed descrip- 
tion of this embryo in several articles. He 
found cellular outgrowths from the penile 
urethra, some completely split off, some 
in the process of being separated, and both 
types already canalized. He interpreted his 
findings to afford very definite evidence of 
the probable origin of some periurethral 
cysts and some diverticula. 
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CLINICAL COMMENT 
Congenital cysts of the raphe are classi- 


fied as mucous or dermoid according to 


Fic. 7. Case v1. A. Small cyst, freely movable beneath 
the skin, at the posterior end of the frenulum. B. 
Cyst lining of high columnar cells overlying stratified 
columnar epithelium. 


whether the lining epithelium is columnar 
or stratified squamous. For those with a 
squamous lining epidermoid would seem 
to me a more apt term than dermoid unless 
the cyst wall contains hair follicles, sebace- 
ous or sweat glands, and I have not found 
these structures described. The epidermoid 
cysts are found much more frequently than 
the mucous type. Mermet collected 23 cases 
of raphal cysts. Sixteen of these were 
epidermoid, four were mucous. After en- 
countering two raphal cysts in soldiers 
during the World War, Ottow examined 
five hundred nursing male infants for 
similar anomalies and discovered three 
small cysts in the region of the frenulum, 
all three proving to have an epidermoid 
lining. It is noteworthy that both the 
raphal cysts I have encountered were of 
the mucous type. 

These cysts may be located anywhere 
along the raphe from the preputial orifice 
to the anus. Even though standard urologi- 
cal textbooks give scant attention to cysts 
of the external genitalia, their predilection 
for the raphe is mentioned fairly often. 
Objection may well be raised to the inclu- 
sion of the periurethral cyst of Case v in a 
discussion of canals and cysts of the skir 
raphe. I feel that the etiology of the former 
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is so probably the same as that of the fected or from their location and size, they 
latter that its inclusion is justifiable. While interfere with coitus. Infection apparently 
I have found no report of what might be is quite rare. Hajos reports a cyst of the 
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Fic. 8. Successive stages in the development of the male human external genitalia. a. Genital tubercle period, 5 

14 mm. embryo. s. Phallus period, 21 mm. embryo. c. Beginning of definitive period, 45 mm. embryo. p. Later ey 


stage of definitive period, 58.8 mm. (Redrawn from Jordan and Kindred after M. H. Spaulding.)) 


Fic. 9. Diagrams of the development of the perineum and the genital tubercle. 1. Section perineal folds at level 
of urogenital sinus. 1. Section genital tubercle, urethral groove and folds. 111. Section genital tubercle at the 
moment of closure of the urethral folds. u.c.s.—Urogenital sinus. u.c.—Urethral groove. u.—Urethra. 
p.F.—Perineal folds. u.r.—Urethral folds. mn—Mesoderm. £.eEn.—Endodermic epithelium. £.ec.—Ectodermic 
epithelium. £.u.—Urethral epithelium or modified ectodermic epithelium. £.—Epithelium lining internal face 
of folds. u.e.0.—Epithelial debris of mucous type from internal face of folds. c.e.0.—Epithelial debris of 
cutaneous type. 


called congenital septal cysts, that is, prepuce equal in size to that of the glans 
those which are neither exactly periurethral without any resulting sexual inconvenience. 
nor subcutaneous, as might occur in Canals of the raphe are almost invariably 
scrotum, for example, I have no doubt lined by stratified squamous epithelium. 
that such do exist. I have seen one patient Occasional reference is made in the litera- 
believed to have a cyst of this location but ture to the fact that the canals may have a 
surgery was refused, so that I have no columnar lining but evidently this is quite 
corroboration of my diagnosis. rare. Gougerot had histological studies in 

These cysts cause the patient little or nine of his eleven cases, all showing strati- 
no Inconvenience unless they become in- fied squamous epithelium. The same was 
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true in nine similar canals reported by 
Okawa. The lining may be more or less 
completely destroyed by infection. In our 
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Fic. 10. Diagrams of the modes of formation of the principal anomalies of the perineum and genital tubercle. 1. 
Formation of a dermoid cyst of the perineal raphe. 1. Formation of a congenital penile urethral fistula. 111. 
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portion of its trajectory through the 


scrotum. 
The canals apparently give no indication 


Formation of dermoid cysts of the penis and some urethral duplications. 1v. Formation of mucous cysts of the 
penis and of congenital urethral diverticula. u.v.—Deep urethra. u.a.—Anterior urethra. u.F.—Urethral fistula. 
c.P.—Dermoid cyst of the perineal raphe. c.p.—Dermoid cyst of penis or double urethra. c.m.—Mucous cyst 
or diverticulum. E£.ec.—Cutaneous ectodermic epithelium from which dermoid cysts arise. £.U.—Urethral 
epithelium from which mucous cysts arise. (After Mermet, Revue de chirugie, 1895.) 


first case only granulation tissue was shown 
in the one small section removed for study. 
At the time, however, I was not aware of 
the anatomical basis for the presenting 
picture and possibly some fragment of a 
lining epithelium would have been shown 
had a sizable portion of the canal been 
excised when the patient was first seen and 
before frank suppuration had become so 
extensive. 

It is difficult to estimate the frequency 
of occurrence of canals of the raphe. 
Gougerot refers to the thesis of one of his 
pupils, Papa, who, in 1933, had been able 
to collect only 32 instances from the 
literature. On the other hand, Gougerot 
himself observed 11 cases in a few months. 
Okawa reported 10 personal cases, 2 of 
whom coincidentally had cysts of the 
raphe. Rupel, in this country, described 
8 cases in two papers. These are the largest 
series that I have found reported by one 
individual. 

The canals may end blindly with only 
one orifice or may have two or more open- 
ings on the surface. They may be seen in 
series along the raphe but unconnected 
and even two superimposed canals have 
been described. The canal may be very 
short or extend practically the whole 
length of the genitoperineal raphe as was 
observed in my first case. In this instance 
the canal maintained midline continuity 
throughout its extent but did dip definitely 
below the skin level for a considerable 


of their presence until they become in- 
fected, usually with the gonococcus. There 
are not infrequent reports of the canals 
being so infected, just as is true for acces- 
sory paraurethral canals or ducts, without 
infection incurring in the urethra itself. 
More often the infection of the urethra and 
canal is coincidental and the latter con- 
tinues to give trouble indefinitely until 
handled surgically. The persisting infection 
in the canal may serve as a source for 
reinfection of the urethra or for its first 
infection if it has originally escaped. 

The diagnosis of an infected canal is 
very easy if one is aware of the defect which 
predisposes to a localized linear inflamma- 
tion in the raphe. Statements in the litera- 
ture mention the mistaken diagnoses of 
chancre, chancroid, skin abscesses, lym- 
phangitis. In my own series, Case II was 
referred for dark field examination because 
of a diagnosis of chancre of the frenulum. 


TREATMENT 


Cysts of the raphe, whether on the skin 
surface or more deeply situated in the mid- 
line septum, obviously should be removed 
surgically if any treatment at all is given. 
In my small series, the periurethral cyst 
was causing definite urethral blockage and 
clearly required removal. The cysts on the 
skin surface were chance findings and, 
while the patients were glad to be rid o! 
them, removal was primarily done to per- 
mit study of the cyst walls. 
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Canals of the raphe should be excised 
or incised according to the exigencies of the 
individual case. In the stage of frank sup- 
puration, no doubt incision would be the 
method of choice; with inflammation more 
quiescent, excision can be expected to 
secure prompt healing. 


SUMMARY 


1. Six cases are reported: five with canals 
or cysts of the genito-perineal raphe, one 
with a periurethral cyst. 

2. These canals and cysts are explained 
as arising from epithelial rests incident to 
imperfect ventral fusion in the formation 
of the external genitalia, or from masses of 
epithelial cells which have migrated from 
the primitive epithelium. The cysts and 
canals, therefore, are congenital in origin. 

3. The canals and cysts have an epi- 
dermoid or mucous lining depending upon 
their cells or origin. The lining of the canals 
is almost invariably epidermoid and the 
same is true for a smaller majority of the 
cysts. 

4. The raphal canals apparently mani- 
fest themselves only after infection, usu- 
ally with gonorrhoea. The canals may 
become so infected without involvement of 
the urethra. 

5. The treatment of both canals and 
cysts is surgical. 

Note: I wish to acknowledge my indebt- 
edness to Drs. J. R. Cash, H. E. Jordan 
and J. E. Kindred for generous assistance 
and advice concerning the pathological, 
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histological and embryological questions 
raised in the study of this case series. 
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O student of human affairs can fail 
to note the effects of social change 
on contemporary life. The social 

structure of every nation is being pitilessly 
scrutinized in a search for a solution to 
pressing national problems. 

In the United States, this examination Is 
directed toward an objective that seeks to 
remove the fundamental inequalities be- 
tween the overprivileged and the under- 
privileged. This desire for social justice is 
not distinctively American. It is a purpose 
common to the institutions of all English- 
speaking peoples. Its roots lie in the basic 
texture and the tested liberal traditions of 
English culture. 

To reaffirm the influence of this social 
inheritance is for me a signal privilege and 
honor. 

It is peculiarly appropriate at this time 
to call attention to the problems of the 
crippled and disabled since they form an 
appreciable number of the underprivileged. 
Thinking people must recognize their need 
for a more definite economic and social 
status than they have had in the past 
and how under a benevolent guidance 
they may become self-supporting and 
independent. 

In the winter of 1917-18, at a time when 
the toll of battle casualties was an ever- 
mounting one and the fate of the world 
hung in the balance, Sir Arthur Keith was 
already calling attention to the problems 
of the physically handicapped.! In a series 
of lectures delivered before the Royal 
College of Surgeons he outlined the basic 
principles influencing the physical restora- 
tion of those crippled and disabled in war. 
Significantly, he devoted his first lecture 
to a consideration of John Hunter’s contri- 


REHABILITATION OF THE DISABLED* 
Henry H. Kesster, M.D., F.A.C.S. 


NEWARK, N. J. 


butions to the problems of reconstruction. 

It is with a deep sense of indebtedness to 
Sir Arthur Keith that I recapitulate the 
teachings of John Hunter with respect to 
the physical problems of the crippled and 
disabled. 

The influence of Hunterian principles of 
surgery has been a source of inspiration to 
American surgeons. Hunter touched so 
many fields and uncovered so many prob- 
lems, that it is not surprising to find his 
influence in the field of rehabilitation 
surgery. 

The fundamental basis of his teaching 
lay in the principle that “the only rational 
means of treatment are those which are 
based on the natural recuperative powers 
of the body.”? He believed that, given 
half a chance, most damaged organs could 
be nursed back to some degree of functional 
efficiency if the surgeon would only 
provide for physiological rest. This is a 
lesson which is frequently overlooked. The 
injured worker, waiting for the return of 
function in a stiffened joint, is prone to 
expect speedy cure at the hands of the 
surgeon. Stimulated by this urge, the 
surgeon is frequently tempted to transcend 
his réle as nature’s assistant. 

Hunter’s experience in the dissecting 
room formed the basis of his extensive 
knowledge of muscle function. His studies 
included a consideration of bone repair 
after fracture, of the nature of pseud- 
arthrosis, of the mechanism of the periph- 
eral circulation in the process of repair 
and on the reaction of soft tissue to inflam- 
mation.® As a result of a personal accident 
in which he ruptured his Achilles tendon 
while dancing he interested himself in the 
study of tendon repair, extending his 


* The Hunterian Lecture delivered before the Hunterian Society, London, England. 
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research to experimental work on dogs and 
deer. 
In his later years he devoted himself to a 


Fi 1G. 1. Single motor of eens stump. 


consideration of movement in diseased 
and injured joints. The treatment of 
orthopedic cases gave him the opportunity 
to apply the surgical principles he had 
advocated for so many years. He referred 
to the powers inherent in living tissue to 
deal with repair, as the “disposition to 
restoration.” * He emphasized the réle of the 
patient’s attitude in getting well and felt 
moreover that it was a more potent factor 
in the recovery of muscle function than 
that which could be accomplished by 
mechanical apparatus. Out of Hunter’s 
teachings and observations have come the 
principle of the minimal load in the restora- 
tion of muscle function. The practical 
importance of this concept may be seen 
in its application to the under-water 
treatment of paralyzed muscles in polio- 
myelitis and in the after-treatment of the 
muscle motor in a cineplastic operation. 
As Keith remarks: “Hunter was ever 
seeking to obtain a more intimate knowl- 
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edge of how injured parts of the body were 
healed. His purpose was to provide those 
conditions which favored recovery and to 


Fic. 2. Prosthesis for single motor of forearm stump. 


remove those which were unfavorable.””® 

These principles have come down to us 
largely unchanged. Their application to 
the physical needs of the war-disabled, so 
well described by Keith, have been carried 
over to the requirements of the civilian 
disabled. 

Wars, with all their horrors and after- 
maths, produce a comparatively small 
group of physically handicapped persons. 
Peace, with its crisis of accidents and 
disease, creates a far greater number of 
economic and physical casualities. Con- 
genital deformity, acquired disease, the 
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accidents of industry and transportation 
contribute to an ever-increasing class of 
persons, handicapped in the normal com- 


Fic. 3. Double motor of forearm stump. 


petition of every-day working life by 
physical disabilities. 


EXTENT OF DISABLED 


Lack of adequate records makes it 
difficult to estimate the number of disabled 
who must struggle for existence as a result 
of accidents of peace and war. 

In the United States there are approxi- 
mately one million crippled children.* 
Many are potential adult cripples, unless 
they are to be physically restored through 
appropriate treatment to a measurable 
working capacity. The formidable army of 
cripples, resulting from industrial and 
transportation accidents, totals more than 
a million.” The number of those disabled 
by chronic diseases such as arthritis and 
neurological disabilities, as well as those 
suffering from defects of the special senses, 
sight, hearing and speech, can only be 
approximated. However, existing data in 
various countries indicate the number 
crippled by accidents and disease to be 
about equal.’ 


PROBLEM OF THE DISABLED 


From a sociological point of view the 
disabled have been considered, until quite 
recently, as a permanently dependent 
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class. Workmen’s Compensation legislation 
and the World War have helped to modify 
this concept. The disabled are now regarded 


Fic. 4. Prosthesis for double motored forearm stump 
(volar motor). 


as temporary dependents. They primarily 
present problems of vocational maladjust- 
ment. Discriminated against in the general 
labor market, their employment opportuni- 
ties are necessarily restricted. This dis- 
crimination is the result of social attitudes. 
The prejudices which make self-expression 
and vocational adjustment even more 
difficult than they would otherwise be, are 
essentially psychosocial and economic. 
Psychosocial prejudices might be defined 
as an aversion to the crippled, deformed 
and disabled. This aversion may be traced 
back to primitive attitudes towards the 
disabled. Among primitive peoples, the 
crippled were generally too great a burden 
to be borne by the group. They were either 
put to death or abandoned to perish ©: 
hunger and exposure. Oftentimes superst! 
tion influenced their reasoning in regarc 
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Fic. 5. Double canal for short forearm stump. 


there was no explanation, was attributed 
to the deeds of their gods and evil spirits. 
A similar attitude has been transmitted, 
with little change, through the ages. The 
thought persists that deformity may be the 
handiwork of the Devil; and the cripple is 
associated in the minds of men with 
malignity. 

Economic prejudice is another barrier 
which frequently overwhelms the physi- 
cally handicapped person in his attempt to 
earn a livelihood. This prejudice is based on 
false concepts of capacity to work as well 
as the notion that a disabled person is more 
prone to accidents. 

Physicians, as well as laymen, frequently 
commit the error of undervaluing the 
individual’s capacity to work. It is often 
assumed that a physical defect causes 
limitation of functional activity and hence 
limitation of industrial usefulness. 

This line of reasoning is frequently 
invalid. While it must be conceded that 
the disability may limit the number of 
opportunities open to the disabled person, 
‘tis far from correct to assume that a 
physical disability always means incapacity 
to work. 


A case in point is that of a forty year old 
painter, who, following a fall from a scaffold, 
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suffered a fractured spine and spinal cord 
injury with subsequent spastic paralysis of 


Fic. 6. Prosthesis for short forearm stump. Pegs pass 
through canals and metal band. Hand mechanism 
activated by flexion of short stump. 


period of hospitalization and after-treatment, 
his disability was still so severe that he was 
certified as totally disabled. Ten years later 
he appeared at the office of the New Jersey 
Rehabilitation Commission, seeking employ- 
ment. He was able to get about with a rather 
awkward spastic gait, but without the aid of a 
crutch or apparatus. Surprised by his applica- 
tion, we were amazed to learn that he had been 
working for a period of ten years as a structural 
iron worker in the construction of the tallest 
sky-scrapers in New York. His employer, 
for whom he had worked regularly for ten 
years, had gone out of business, and although 
he had received excellent credentials no one 
would hire him because he was a cripple. 


It is apparent that the same type of 
disability does not have similar con- 
sequences in all individuals. This applies 
not only to vocational or professional 
capabilities, but also to the basic use of the 
affected part. It is patent that the amputa- 
tion of the tip of the right index finger 
would seriously handicap a watchmaker, 
a typist or a violinist, yet the same injury 
would be insignificant to a longshoreman, 
a truck driver or a laborer. But aside from 
the specific vocational handicap, workers 
will respond differently to accidental in- 
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juries. The mental make-up, the social 
environment, the education and the eco- 
nomic status, all play important réles in 


Fic. 7. High upper arm stump. Triple motor. 


the effect of a disability on the individual’s 
future. 

In other words, every man is a law unto 
himself, and no two are alike. While one 
would be depressed as a result of his 
disability, lose his courage and_ suffer 
marked loss of earnings, another under 
the same circumstances might be stimu- 
lated by his misfortune to greater efforts 
and his earnings might even be increased. 
The case histories of 4404 men with 
permanent orthopedic disabilities, covering 
a period of thirteen years, were examined 
by Anderson? and the actual jobs they had 
held for that period of time were listed. 
The findings indicated that among 10,176 
jobs held by these men, there were 635 
different types of work, representing 70 per 
cent of the 557 occupations and occupa- 
tional groups listed in the United States 
census for 1930." These figures give strik- 
ing evidence of the versatility of these 
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handicapped men. 
In 1925 the United States Federal Board 
of Vocational Education made a study of 


Fic. 8. Prosthesis for high upper arm stump. Hand 
mechanism entirely controlled by three muscle 
motors in upper arm, two for closing and one for 
releasing hand. Flexion of elbow joint of prosthesis 
performed by shoulder strap. 


the occupations in which 6097 disabled 
persons were employed after being re- 
habilitated.1! The analysis showed that 
there was a remarkable diversity of jobs in 
which these persons were employed, with 
no less than 625 different occupational 
classifications. 

It has been the speaker’s privilege to 
have examined over 75,000 cases of acci- 
dental injuries for the New Jersey Re- 
habilitation Commission during a period 
of fifteen years.!? In this large group of 
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injured workers, a change in vocation was 
necessary only in disabilities of a very 
major character, such as amputations or 
ankylosis of major joints. Even in those 
cases, in which as much as 75.0 per cent 
loss of efficiency of the body for the routine 
pursuits of life had been estimated, the 
disabled person with courage and persever- 
ance was still able to pursue his former 
calling. 

The determination of the economic 
incapacity of a person who has suffered a 
fractured spine, a musculospiral paralysis 
or an ankylosed joint can only be made by 
arbitrary methods. The clinical examina- 
tion provides no means of scientifically 
determining the work capacity, nor does 
it show the type of work for which a 
patient is fitted. What special operations 
in a particular job cause physical strain? 
When does the greatest fatigue take place? 
Are special constitutional types necessary 
for different tasks? The lack of adequate 
data makes it impossible to answer these 
questions from a physiological point of 
view. Recent developments in the field of 
psycho-technique, such as the testing of 
mental and physical traits, at first seemed 
encouraging. However, they have not 
measured up to expectations. There is 
little doubt that many decisions by physi- 
cians concerning disability must be entirely 
false in an objective sense. The capacity 
for work, which is frequently evaluated in 
industrial accident cases, is a concept that 
has no definite interpretation. 

One of the arguments frequently ad- 
vanced by employers to explain their 
reluctance to engage physically defective 
workers is that of proneness to accidents. 
Yet, there are no reliable statistics which 
would indicate a higher incidence of 
accidents among those suffering from 
physical defects. Anderson’s study of 4404 
physically handicapped persons showed a 
lower incidence of accidents in this group 
when compared to a control group. In this 
entire number only 8 persons were reported 
to have incurred second injuries in a 
period of six years.'* In the State of Con- 
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necticut, where more than 8000 workers 
have signed waivers to compensation in 
the event of any accidents arising out of 
their particular defects, very few accidents 
have occurred among these workers.'4 
Studies made by the Western Electric 
Company further confirmed these find- 
ings.” Of 3736 physically handicapped 
workers in my own series, only 12 have 
had second accidents, in a period of 
twelve years, while the number of claims 
for second injuries involving handicapped 
persons throughout the United States is 
negligible. 

It is very difficult to determine the 
meaning of the terms “unfit,” “‘defective” 
and “abnormal.” The use of the term 
“normal” implies a judgment in which we, 
who consider ourselves normal, use our- 
selves as the standard, and the subject 
of our attention as the possible deviation 
from this standard. The concept of a 
“normal” being is a social judgment and 
represents a series of physical traits con- 
sistent with social prejudices and attitudes. 

One who is physically weak or deformed 
may become a potent factor ia society. 
There are many cases in which physically 
handicapped persons have become out- 
standing in various fields, such as litera- 
ture, music, art, science and politics. More 
than 472 cases of famous crippled persons 
among various professional groups and 
many nations have been enumerated by 
Hans Wiirtz,!” former educational director 
of the Oscar Helene Heim in Berlin. 
Included within this group are such 
personages as Nietzsche, Schopenhauer, 
Balzac, Byron, Conrad, Keats, Pope, 
Scott, Beethoven, Mozart, Cromwell, 
Philip Snowden and the last Kaiser of 
Germany. And outstanding member of 
this group is our own leader, President 
Roosevelt, who was crippled in both legs 
as the result of infantile paralysis. These 
names serve to illustrate that a disabled per- 
son may not only be normally productive, 
but may actually excel in a chosen field. 

How do these physically disabled persons 
manage to make their physiological adjust- 
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ments? How do they accommodate them- 
selves to the unusual demands made by 
disease or by congenital or acquired defects; 
the answer will depend on the presence of 
human safety factors.'’ The human organ- 
ism must maintain its normal function in 
the presence of disease or it dies. This is 
accomplished by drawing upon extra 
resources in its own structure. An indi- 
vidual can get along with one-quarter of a 
lung capacity, with one-third of a kidney, 
with one-quarter of a liver, without a 
stomach, without a large intestine, with 
one-tenth of the pancreas, with one-third 
of the thyroid, with one-tenth of the supra- 
renal, with one-half of the total volume 
of blood and with 20 per cent hemoglobin. 
Among these safety factors one notes the 
excessive amounts of ferments in the 
digestive tract, the ability to substitute 
one foodstuff for another. The kidney, for 
example, can eliminate much more water 
than it is usually called upon to do, as in 
diabetes insipidus. Muscles are capable of 
more work than they are ordinarily called 
upon to perform. One structure may sub- 
stitute for another, such as the skin for 
the kidney. It is through these factors of 
self-repair, regeneration, hypertrophy, and 
vicariousness of function that the body is 
able to combat its environment. This réle 
of adaptation in the rehabilitation of the 
physically handicapped is an important 
one. It is a biological and natural process 
and consists of the continuous adjustment 
of internal to external conditions. 
Personality maladjustment plays an 
even more important réle in the causation 
of incapacity to work than the physical 
defect. The feeling of inferiority produced 
by the physical deformity may be so great 
as to completely suppress the individual. 
Conversely, the organic defect may act 
as a stimulus to overcompensation, so as 
to practically eliminate the physical defect 
from consideration. According to Alfred 
Adler,’ the majority of us are equipped 
with potentialities which have not been 
developed to their fullest extent. Yet with 
this incomplete development good per- 
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formances are turned out, just as our 
ancestors produced great works with im- 
perfect tools. It is possible for a man with 
defective organs actually to develop an 
ingenious technique to overcome the rigors 
of his environment. He may pay a great 
deal of attention to detail, devise more 
unerring shortcuts and undergo a more 
intensive training. Great and really worth- 
while accomplishments have been achieved 
by individuals through the exercise of 
powers requisite to meet these demands. 


NEEDS OF THE DISABLED 


The needs of the disabled are essentially 
two: (1) Overcoming social prejudices 
through education and humanitarian legis- 
lation, and (2) the development of maxi- 
mum mental and physical powers of the 
handicapped person to enable him to earn 
his livelihood. 

Society has met these needs of the 
disabled in several ways. The traditional 
attitude toward the crippled in the United 
States has been one of charity. We have 
regarded the unfortunates with sympathy, 
and have too long considered their plight 
as one of inevitable helplessness and 
dependence. Out of this negative attitude 
has grown the sense of failure on the part 
of the cripple himself; and the manifesta- 
tion of such morally degenerative practices 
as begging. 

In the United States persons injured 
in wars have received pensions since 
colonial days. Provisions were likewise 
made for soldiers’ homes both by the 
states and the national government. Most 
governmental action for care and main- 
tenance of these crippled during the World 
War was based on the concept of the 
cripple as a dependent. 

Those disabled in civil life were in a 
worse position. They received no public 
consideration, except when their incapacity 
made them public charges. Where blame 
for an accident could be assessed, the 
unfortunate had an action at law for 
damages. In industrial accidents employers 
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had common law defenses which mace 
it uncertain and difficult to obtain damages. 

The Workmen’s Compensation Laws 
have changed the situation of the in- 
dustrially crippled, somewhat, by making 
compensation definite and more certain. 
These same laws, however, have failed to 
provide for the restoration of the injured 
worker to his former position. 

Oftentimes, however, the industrially 
maimed has lived on his compensation 
award for the short time that it lasted, 
and at the expiration of the term has 
been unprepared to support himself and 
his family. The purpose of the Com- 
pensation Laws was to pay for the damage 
done and not to restore the worker to 
self-support and economic independence. 
The provision of governmental pensions, 
whether for the war disabled or indus- 
trially injured, is an admission on the 
part of the state that physically handi- 
capped persons cannot be utilized in the 
national economy. 

Rehabilitation represents a new concept 
of the place of the disabled person in 
society. It is a concept based on the 
philosophy of the conservation of man 
power; on the principle that the social 
prejudices toward the disabled may be 
mitigated by human interest and under- 
standing; and that the energy of the 
handicapped person may be utilized by 
developing his maximum physical and 
mental powers through physical restora- 
tion and vocational training. 

In the United States, forty-four state 
agencies have been established for the 
purpose of assisting the disabled in their 
task of earning a_ livelihood. Through 
these agencies a crippled adult may be 
trained in a suitable occupation, given 
physical restoration or provided with a 
prosthesis, in order to increase his indus- 
trial efficiency and facilitate his employ- 
ment. Only a few of the state rehabilitation 
agencies provide the services of physical 
restoration. Many include prosthesis as 
part of the services rendered. Vocational 
training is furnished by all of these agencies. 
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VOCATIONAL TRAINING 


The vocational problem of the industrial 
cripple differs from that of the child cripple. 
For the latter, provision must be made 
along educational lines, while for the 
adult, retraining may be essential. 

However, the need for retraining is 
necessarily limited. Experience indicates 
that only the severely disabled require 
a shift of occupation. Change to a new 
occupation with strange settings may 
elicit such a strong psychological resistance, 
that a neurosis with consequent incapacity 
might result. The industrial cripple is 
usually an adult with a fixed attitude 
toward life; it is often impossible for him 
to adapt himself to the changes attendant 
upon a new trade or occupation. 

Vocational training, however, offers one 
of the most hopeful means of rehabilita- 
tion, though it should be reserved pri- 
marily for the younger disabled group. 
Very often, the economic pressure with 
which the injured man is faced makes it 
imperative that he be returned to the 
pay roll as soon as. possible. At times 
job training is more desirable than trade 
training, and can be achieved in a com- 
paratively short time. The special training 
afforded the disabled person can be under- 
taken with proper safeguards in a factory 
or workshop, in a vocational school or in 
an institution specializing in the training 
of the handicapped. 


PHYSICAL RESTORATION 


The goal of rehabilitation is the improve- 
ment of the mental and physical powers 
of the disabled person in order to meet the 
competition of those who are free from 
physical defects. Indication has already 
been given as to how these powers can 
be improved through vocational training. 
It now remains to describe the réle of 
physical restoration in the rehabilitation of 
the physically handicapped. 

The large group of the disabled who 
seek the services of rehabilitation agencies 
frequently have disabilities which may 


WS 

& 

4 

« 

4 

wea” 

Re 

2 


American Journal of Surgery 


324 


be corrected, wholly or in part, by 
medical or surgical measures. Every effort 
should be made to discover whether the 
maximum physical restoration has been 
obtained, even though the disability be 
of long standing. This may be accom- 
plished in three ways: (1) by surgery, 
(2) by functional re-education, and (3) 
by prosthesis. 

Rebabilitation Surgery. Through the use 
of well-recognized orthopedic operations, 
physical disability may be reduced and 
function enhanced. Ankylosed joints may 
be made movable through arthroplasty; 
stiff and limited joints such as the knee 
may be improved by capsuloplasty or 
synovectomy; ununited fractures are sta- 
bilized by bone grafting; flail joints are 
immobilized by arthrodesis; and paralytic 
deformities are improved by fixation opera- 
tions on the joints involved or by tendon 
transplantation. In considering any surgi- 
cal plan the objective must always be the 
utlimate job restoration of the individual. 
The operation may, therefore, be designed 
for specific ends or only for local improve- 
ment. The necessity for surgical measures 
is illustrated in the following cases: 


A nineteen year old aviator crashed, sus- 
taining multiple injuries that threatened his 
life. A fractured skull, facial paralysis, com- 
pound fracture of the right elbow, a compressed 
fracture of his spine, internal injuries, com- 
pound fracture of the right leg, and paralysis 
of the left leg with foot drop were the imme- 
diate sequelae of his accident. He was seen 
four months later and was found to have made 
a fairly good constitutional recovery. However, 
he was suffering from so many skeletal and 
functional disabilities that the hope of re- 
habilitating him physically or vocationally 
seemed altogether remote. He had developed 
a kyphosis of his spine, ankylosis of his right 
elbow, had a draining osteomyelitis of his 
right ankle and a paralysis of his left leg. A 
series of operations were undertaken to 
improve his physical condition. A bone graft 
stabilized his weak spine; an arthroplasty 
gave him motion in his right elbow; an astrag- 
alectomy removed the focus of infection in 
his foot, permitting it to heal in an extreme 
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varus position, later corrected by osteotomy; 
a Campbell bone block performed on the left 
foot helped to stabilize the ankle, permitting 
him to wear ordinary shoes and to walk with 
a balanced gait. Three years after the accident 
this patient is now able to walk without the 
aid of any apparatus cr support and is at 
present completing a course in aviation 
engineering with excellent grades and with a 
definite opportunity for employment. 

A twenty-nine year old chauffer presented 
himself for treatment because of an ununited 
fracture of the right tibia and fibula, middle 
third, sustained three years previously in an 
industrial accident. He had had six operations, 
including several grafts, all of which failed to 
produce union. He was again operated on with 
a massive bone graft, resulting in complete 
union and a good weight-bearing leg. Employ- 
ment was secured for him as a painter. 

A fifty-six year old man was referred for a 
reconstruction operation in his fingers which 
were ankylosed in an extended position as a 
result of an old injury. The fingers were 
arthrodesed in a flexed position permitting 
increased function of the hand. He secured 
his own position as a bill collector fora furni- 
ture store. 


Reference has already been made to the 
natural aversion toward the deformed and 
disabled. Rehabilitation surgery not only 
increases function, but also improves the 
cosmetic appearance. In this way, the 
attitude of repugnance may be eliminated. 
The lessons learned in the World War in 
the field of plastic surgery have been 
applied to the problems of civil life with 
extraordinary success. Improvement in the 
physical appearance is an important factor 
in helping the disabled person reach his 
objective. By means of plastic surgery not 
only is the cosmetic defect eliminated, but 
the function of the part may also be 
improved. 


A twenty year old boy was injured in a 
gasoline explosion, sustaining extensive burns 
on his neck and arms. These resulted in marked 
keloid formation. The scars were so extensive 
in the cubital fossa that it was impossible to 
replace the entire scar with new skin. That 
portion of the scar, however, which was the 
direct cause of the limited elbow motion was 


> 


New Series Vot. XXXI, No. 2 


excised and replaced by means of tubed 
pedicle flaps. In order to prevent the recurrence 
of the keloid, deep x-ray therapy was applied 
with excellent success. 

An eighteen year old boy was referred to 
our Rehabilitation Clinic because of a super- 
numerary finger. It was impossible for him to 
secure employment because of his extra 
finger. He was repeatedly told that it would 
be dangerous to employ him because “you 
have too many fingers,” implying that he would 
be prone to catch one of his fingers in a machine. 
The removal of the supernumerary finger 
made him an apparently normal person, 
and it thus became easier to secure employ- 
ment for him. 


Functional Re-education. In many cases 
it may be necessary to complete the entire 
plan of physical rehabilitation before voca- 
tional training or employment becomes 
feasible. A tailor, for example, who sus- 
tains an infection in his hand, leaving a 
disabling stiffness in the hand and fingers, 
must often reconstruct his social and 
industrial life. Two courses may be open 
to him, depending upon the extent and 
severity of the disability. After his dis- 
charge by the physician, he may seek 
employment at a very much reduced earn- 
ing capacity, necessitating a re-adjustment 
to a lower standard of living. On the other 
hand, he may find it more advisable to obtain 
futher medical aid with a view to improv- 
ing the physical condition of his hand. By 
a course of intensive after-treatment, 
followed by the development of the re- 
maining physiological functions of the 
hand, the disabled person may find it 
possible to return to his former vocation 
and employment. This should always be 
the primary goal of the rehabilitation 
service. The change of vocation is a severe 
stress on the disabled person’s morale, 
especially if a reduced earning capacity is 
entailed. It is more rational to utilize 
medical and physical methods to overcome 
the physical disability and, thereby, pre- 
pare the disabled individual to return to 
his former work. 

The recognition of the importance of 
after-treatment in all cases of injury 
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received a strong stimulus from the recon- 
struction hospitals during and after the 
World War. This treatment is based essen- 
tially upon the principles established by 
John Hunter. 

Hunter not only expounded but actually 
practiced principles of muscle re-education 
which are quite modern in the emphasis 
placed on active motion as compared to 
passive motion. He further noted the im- 
portance of physiological rest and insisted 
that no attempt at motion should be made 
until all signs of acute disease had 
disappeared.” 

He was not unaware of the factors that 
limited motion, as adhesions, but taught 
that the best protection against their 
occurrence was frequent active movement. 
Hunter apparently recognized the presence 
of a strong safety factor in the muscular 
structures since he regarded them as the 
most flexible organ in the body. 

Hunter was familiar with and practiced 
massage and hydrotherapy. In the early 
stages of treatment, warmth was regarded 
by Hunter as the first necessity. He proved 
that in the later stages, the intermittent 
action of cold could act as a stimulant. 
The means which he applied to the restora- 
tion of movement to limbs stiffened by 
disease was based on a sound system of 
mechanical therapy. Although he noted 
that the restoration of function was 
dependent on the natural properties of 
living tissues to heal, he nevertheless 
stressed the importance of the surgeon’s 
responsibility in the encouragement of the 
patient’s will to recover function. Without 
the patient’s cooperation, the work of the 
surgeon is futile. 

Occupational Therapy. There is no bet- 
ter means of achieving this latter objective 
than through occupational therapy. In 
addition to massage, splinting and me- 
chanical treatment, maximum functional 
restoration of an injured part can be ob- 
tained through systematic and active use. 
In addition to the improvement of physical 
disabilities, psychological attitudes and 
morale are also aided by these procedures. 
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Occupational therapy received its greatest 
impetus immediately after the World War. 
It has been applied with equal success to 
those disabled in industry and civil life. 
Curative workshops have been established 
throughout the United States, a few associ- 
ated with hospitals. The effect of work 
treatment in the rehabilitation of disabled 
persons may be noted in the following 


cases: 


Picked up by a social worker in the municipal 
almshouse, G. F., aged twenty-nine, was 
admitted to the curative workshop with little 
hope of readjustment, since his past failures in 
industry made any effort at rehabilitating him 
seem futile. Even to himself the idea of training 
was a waste of time and a practical joke. The 
spastic hemiplegia he had suffered as the result 
of a birth injury was sufficient reason for 
making him a permanent and hopeless invalid. 
Though his attendance was forced at the 
beginning, he later manifested such physical 
and mental changes through occupational 
therapeutic practices, that we were able to 
secure employment for him a year after ad- 
mission to the shop. Continual practice, 
training and application in the use of his 
remaining good arm qualified him for the posi- 
tion of an automobile painter. He has remained 
gainfully employed for the past six years with 
the same organization. 

G. H., at the age of forty-two, suffered a 
fracture of the spine with a partial spastic 
paralysis of both lower extremities as the result 
of an industrial accident. He was admitted to 
the workshop on crutches and applied himself 
immediately to the occupational therapeutic 
procedures. He began his work treatment by 
the use of the hammer, saw and file. Since he 
demonstrated a remarkable work capacity 
despite his disability, his productivity increased 
in spite of the demands made upon him. The 
crutches were discarded and replaced by a 
cane. After six months in the shop the cane, 
too, was discarded and he undertook a contract 
to build a 42 foot boat. 


Prostheses. Among the large group of 


the disabled who seek the services of 
rehabilitation agencies, the amputation 
case is one that requires careful considera- 
tion. Many of these disabled persons 
rehabilitate themselves because of educa- 


Kessler—Rehabilitation 


FEBRUARY, 1936 


tional or vocational qualities that are not 
interfered with by their handicap, because 
of well-adjusted personalities, or because 
of fortuitous circumstances. On the other 
hand, there are a large number who are 
unable to help themselves, and so seek the 
aid of rehabilitation organizations. Em- 
ployment is facilitated by providing these 
individuals with artificial appliances. The 
prosthesis serves to remove the psycho- 
logical aversion toward the crippled by 
replacing his missing member and offsets 
the economic prejudice of the employer 
through increase in the handicapped per- 
son’s industrial efficiency. 

A man who wears an artificial leg is the 
least disabled of all cripples. Such a device 
not only substitutes for the weight-bearing 
function of the natural leg, but also elimi- 
nates the repelling attitude caused by the 
defect. Fitting an artificial leg is not a 
difficult task, except in unusual situations, 


I have in mind the case of an industrial 
worker who, because of a compound fracture, 
lost his leg 4 inches above the knee. He had 
been wearing an artificial leg for three years, 
when he was struck by an automobile and 
sustained a fracture of the neck of the femur 
on the affected side. This was treated by a 
simple spica bandage of woven elastic and rest 
in bed. The fracture united with slight de- 
formity but with a marked adduction con- 
tracture. After the fracture had healed, he was 
unable to wear his former artificial leg and it 
was difficult to fit him with a new one, until 
his contracture was overcome by intensive 
massage, manipulation and exercise. 

In another case, a young adult suffered from 
extensive paralysis of the right lower extremity. 
He had lost his leg about 2 inches below the 
knee following an orthopedic operation on the 
ankle, which was complicated by gangrene. 
The knee was ankylosed at 45 degree flexion 
when he presented himself for a prosthesis. 
It was very difficult to fit him because of the 
paralysis of the extensor muscles of the hip; 
therefore a special harness over both shoulders 
was constructed in order to maintain the stump 
in the socket of the artificial leg. 


Although the fitting of an artificial leg 
is a comparatively simple matter, the 


-. 
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problems which face us in the fitting of the 
appliance to an arm stump are extremely 
difficult. 

The principal problem is that of making 
the stump play a supporting rdéle in daily 
life and work. The expectations of ampu- 
tated persons are frequently too great. 
They hope to be capable of doing ab- 
solutely independent work through the 
artificial appliance. Unfortunately, the 
types of appliances now in use have not 
entirely fulfilled this desired objective. 

The advice of the physician must neces- 
sarily be based upon the fact that the use 
of the prosthesis, however clever it may be, 
is a limited one, since the safety factors 
retained by the body in its capacity for 
compensation may be more valuable than 
the best mechanical construction. For 
example, the one-armed person learns very 
rapidly to dress or to undress, wash, shave 
and comb his hair, as well as to write with 
the remaining arm. The left hand gradu- 
ally becomes the right hand and assumes 
all the tasks previously fulfilled by the 
right. 

Only a small proportion of those supplied 
with artificial arms wear them and a still 
smaller proportion actually use them. A 
survey made in Germany”! over a long 
period of years among a group of 7000 arm 
amputations showed only 129 or 1.8 per 
cent who wore a mechanical arm. In 
another survey of 729 cases of cineplastic 
amputations, 273 or 37.4 per cent wore 
their prosthesis from one to thirteen years. 

Eighteen years have elapsed since 
Sauerbruch*® elaborated Vanghetti’s ideas 
and reported his efforts to develop a useful, 
moveable substitute arm. The purpose is 
achieved by natural muscular control. 
The remaining muscles in the amputated 
stump are utilized by means of pegs, 
passed through canals in the muscles and 
attached to levers operating the artificial 
hand mechanism. In this way, the physi- 
ological action of the stump muscles has 
been restored. The biceps and _ triceps 
muscles in the upper arm, and the flexors 
and extensors of the lower arm control 
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the grasp and release of the fingers of the 
artificial hand. Thus the stump retains 
its real task of guiding the hand without 
other problems added to it, as in the 
mechanical arm. In this way, it can accom- 
plish that task more effectively. Though 
the fingers of the artificial hand have no 
feeling, natural control is nevertheless 
exerted by the muscles in the act of grasp- 
ing, thereby permitting a close approxima- 
tion to natural hand function. 

For some unknown reason the cineplastic 
procedure has been discredited. This may 
be due to faulty operative procedures. It 
is important that the canals be correctly 
laid, as well as that the artificial arm be 
properly built. Another necessary element 
is to obtain the cooperation of the patient 
particularly in the after-care and training 
of the muscle motor. 

I have utilized the cineplastic operation 
in 23 cases. Of these 17 patients have been 
provided with arms and 6 are waiting for 
their appliances. In 2 cases there was a 
slough of one motor thus leaving only the 
remaining motor to activate the appliance 
with resulting inefficiency. In one case the 
motors were incorrectly laid making them 
too weak to activate the prosthesis. In the 
remaining 14 cases all of the patients are 
actively utilizing their appliances at work 
and in the routine pursuits of life. (Figs. 
1-8.) 

The use of the cineplastic amputation in 
selected cases is of distinct advantage in 
the rehabilitation of arm amputations. 
Through the natural control obtained by 
this procedure the individual is able to 
utilize the assistance of the amputated arm 
in the performance of his daily tasks; in 
increasing his efficiency, he restores his 
confidence and ability to compete with 
others. He is thus equipped to partake of a 
fuller life without asking for any special 
considerations because of his disability. 


SUMMARY 


We have seen how society is not yet 
fully informed of the productive possi- 
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bilities of crippled and disabled persons 
and how under proper limitations they are 
capable of wide and prolonged usefulness. 
Little interest is shown in seeing their 
capacity to work become productive, pre- 
sumably because it is difficult to find a 
place for them in industry. Actually, this 
difficulty is largely due to social and 
economic prejudices. If I have emphasized 
these social prejudices it is because they 
are so important in explaining the malad- 
justment of the disabled. 

The economic choice therefore is one of 
considering either the whole group of 
disabled as a burden for which asylum 
and care must be provided or of rehabilitat- 
ing them in occupations and industries for 
which they are suited. 

The latter goal can be reached in several 
ways. Through special training the physi- 
cally handicapped person may become 
qualified to find his place with the normal 
worker. 

His greatest hope, however, lies in 
physical restoration. Many disabled in- 
dividuals, if adequately treated, will regain 
their former working capacity. Although a 
certain proportion will require special 
surgical and prosthetic services the larger 
number will achieve their adjustment 
through functional re-education and ad- 
aptation. The principles advocated over a 
century ago by John Hunter are still a 
potent force in the vocational adjustment 


Kessler—Rehabilitation 


FEBRUARY, 1936 


of the crippled and disabled. These lessons 
have come down to us unchanged in the 
2oth century. 

Out of these principles we learn that the 
human body is a unity that is self-con- 
sistent, self-regulating and self-integrating. 
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T has been pointed out in a previous 
communication! treating on the patho- 
logical physiology of thromboangiitis 

obliterans, that the early disturbances in 
gas exchange between the capillaries and 
surrounding tissues as evidenced by rubor, 
the not uncommon vasomotor irritability 
simulating Raynaud’s disease, and the 
capillary bed paralysis with resulting stasis 
and thrombosis, were phenomena quite 
independent of the classical pathognomonic 
architectural changes seen in the large and 
small vessels of the affected part. Recently, 
Popoff? has pointed out that the mechan- 
ism underlying the entire pathologic 
picture in the affected digits in thrombo- 
angiitis obliterans must be attributed 
specifically to a vascular anomaly mani- 
fested by the presence of arteriovenous 
anastomoses entirely different from those 
described by Sucquet® and Hoyer.‘ In 
areas affected by thrombosis, individual 
glomic units may be the seat of thrombi. 
These abnormal anatomic considerations 
may help to explain the site of predilection 
for some of the clinical manifestations 
in this disease. 

Since the thrombotic tendency in the 
arteries, veins and glomi figure strikingly 
as the predominating pathological entity 
in this disease, it is plainly evident that 
changes in the blood chemistry in which 
coagulability of blood is concerned are the 
underlying factors responsible for the path- 
ological and clinical picture. Many intricate 
and complex changes in the chemistry of 
phospholipid metabolism seem to form the 
basis for the sequence of episodes in the 
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life cycle of this clinical entity (Rabin- 
owitz!). The phospholipins of blood in 
thromboangiitis obliterans are increased 
and substantial amounts of choline make 
their appearance in the urine. The phos- 
pholipids of the blood comprise both 
lecithin and cephalin fractions. Since cho- 
line is a split product of lecithin, it was 
assumed that in thromboangiitis obliter- 
ans, an attempt was made upon the part 
of the organism to break down the lecithin 
fraction, in order to bring it to its normal 
level. Consequently, further investigations 
into the lecithin and cephalin fractions 
were undertaken. The following pertinent 
facts were noted (Table 1): While a sub- 
stantial increase in the lecithin fraction 
was apparent, the cephalin fraction pre- 
sented a much greater increase, both 
relatively and absolutely. The extremely 
lowered lecithin to cephalin ratio, at times 
as low as 2 to 1 in the thromboangiitis 
obliterans series, stood out in striking con- 
trast to the normal ratio of 6 to 1 in the 
controls. 

The relative and absolute increase in 
cephalin in the plasma and its lowered 
ratio is of great physiological significance, 
for example it was noted in the course 
of centrifuging the whole blood in the 
thromboangiitis obliterans series that hem- 
olysis took place in about 80 per cent of 
the cases, and therefore excluded any fur- 
ther work in the chemical analysis of the 
plasma. Every means at our command was 
utilized to prevent hemolysis and proved 
futile. No such difficulty was encountered 
in the controls. Only after centrifuging 
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TABLE I 
ESTIMATION OF PHOSPHOLIPIDS IN THROMBOANGIITIS 
OBLITERANS, FRACTIONATION OF LECITHIN AND 
CEPHALIN IN THE PLASMA, THEIR RATIO TO 
EACH OTHER, IN CONTRAST TO THAT OF 
NORMAL CONTROLS. (METHODS OF 
KIRK, PAGE AND VANSLYKE) 


Thrombo-| Total phalin Leci- Lipoid) NH, Leci- 
as thin | Phos- thin 
Angiitis | Lipoid); oid! Esti h X 100 
Obliterans| N N 
(NHz,) | mated! ous Ceph- 
N 


6.8 | 22.2 


3. A. M..| 12.0] 3.43) 8.57) 7.5 | 28.6] 2.4:1 
621 6 7.3 | 35.4 | 18:1 
& B.. 8.95} 3.7] 4.25) 7.15] 41.3 | 1.431 


Raynaud’s 

disease.| 8.9 1.82} 7.08) 4.1 | 20.5 | 3.8:1 
1. Control 7.0 | 0.98) 6.02) 3.0 | 13.6 | 6.1:1 
2. Control} 5.2 | 0.75) 4.45} 2.8] 14.7 | 5.9:1 
3. Control 18.9 | 3.36) 14.5 | 9.6 4.3:1 
4. Control 15.2 2.52) 12.68) 6.13 5.0:1 


heparinized blood in paraffin tubes were 
we able to get an absolutely clear plasma. 
Several explanations were offered: (1) 
that improper phospholipid metabolism 
produces toxic lecithides with hemolytic 
properties, and (2) that the disturbance 
in the normal ratio of lecithin to cephalin 
in the plasma tends to increase the fragility 
of the platelets and red blood cells with 
resultant tendency to hemolysis. Moreover, 
according to Howell,® cephalin hastens the 
coagulation processes of blood by neu- 
tralizing the effect of heparin, a substance 
in the liver believed to be responsible for 
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maintaining the normal fluidity of the 
blood. The high cephalin values of the 
blood plasma, hastening coagulation proc- 
esses of the blood and the tendency to 
hemolysis, explain in a great measure the 
formation of intravascular clots, described 
by Buerger as pathognomonc of this 
disease. 


TABLE II 

ESTIMATION OF TOTAL LIPIDS AND PHOSPHOLIPIDS IN 

CALF MUSCLES OF THROMBOANGIITIS OBLITERANS 

BEFORE AND AFTER TREATMENT AND THAT OF 
A NORMAL CONTROL. (1ODINE NUMBERS 

ACCORDING TO METHODS OF PAGE, 
PASTERNAK AND BURT, AND ALSO 
PETERS AND VANSLYKE) 


Phos. | Total a Pca 

in 100 | Lip. 

Muscle mg. of | in 100 — 
Me, Total | Total 

| Lipoid] Lipoid 

.0577| 4.74 | 31.5 100 
2. T.A.O. (untreated)...| .0330) 2.47 | 33.8 109 
3. T.A.O. (treated)...... .0636 4.11 | 40.2 118 


SIGNIFICANCE OF PHOSPHOLIPIN VALUES IN 
MUSCLE ACTIVITY 


It has long been known that phosphorus 
compounds have some special part to play 
in muscle contraction. Recently, Bloor® 
reported the phospholipid content of a 
variety of muscles in the domestic rabbit 
as compared to that in the similar muscles 
in the wild rabbit. He found that the heart 
muscle, which is the most active muscle 
in the body, contained the highest phos- 
pholipid figures (6.1 per cent of dry 
weight), the thigh muscles of the wild or 
active rabbit contained 3.0 of phospholip- 
ins, as against 1.6 in similar muscles of the 
laboratory or inactive rabbit. The ab- 
dominal and back muscles bore a like 
relationship. The author concluded that 
the amount of phospholipid content ap- 
peared to be much greater in active 
muscles. In our investigations of the 
phospholipid content of the calf muscles 
in thromboangiitis obliterans as compared 


6. L. W..| 10.8 | 2.8] 8. 6.9 | 24.9 | 2.8:1 
7. M.S...| 20.8 | 4.6 | 16.2 | 11.12) 22.1 | 3.5312 
8. E.H...} 9.35} 2.85) 6.5 | 6.5 | 30.5 | 2.2:1 
| | | 
| 1.88) 7.62) 6.2 | 19.8 4:1 
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to that of a normal control, we found the 
figure .0330 (figured as phosphorus in 
100 mg. of muscle) in thromboangiitis 
obliterans and in which claudication was 
an outstanding symptom, as against the 
figure .0577 in the normal control. It was 
quite evident that the phospholipid value 
of the affected calf muscle in thrombo 
angiitis obliterans was about one-half that 
of the control. (Table 11.) The phospholipid 
content of muscle seemed to be intimately 
connected with muscle activity. 


ROLE OF PHOSPHOLIPINS IN THE PHYSIOLOGY 
OF MUSCLE CONTRACTION AND ITS 
RELATION TO CLAUDICATION 


It has long been known that gangrenous 
areas in thromboangiitis obliterans are 
cleared up by various methods of treat- 
ment, the basis of which is_ the 
accomplishment of improvement in circu- 
lation. However, the symptom of claudi- 
cation appears long before there is any 
evidence of vascular occlusion and lasts 
throughout the disease, with very little 
if any improvement. This clinical observa- 
tion adds weight to the opinion that the 
factors which are responsible for the 
advent of claudication are not wholly 
dependent upon the extent of impairment 
of circulation. Our own belief is that the 
painful syndrome, commonly known as 
claudication, arises as a result of muscle 
exhaustion produced by abnormal condi- 
tions of muscle metabolism, in which 
creatine phosphate plays a most important 
role. 

Recently, Lundsgaard’ has pointed out 
that creatine phosphate is the substance 
in the muscle which directly or indirectly 
supplies the energy for muscle contraction, 
while lactic-acid formation from the glyco- 
gen in the normal muscle continually 
provides the energy for its resynthesis. 
The breakdown (Lohmann!) of glycogen 
into lactic acid is accomplished by a 
coenzyme in the form of adenylpyro- 
phosphate. Stated briefly, the sequence of 
events in muscular activity as understood 
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at present is as follows: creatine phosphate 
is hydrolyzed to provide the energy for 
contraction. This is a reversible reaction, 
and the energy expended for this purpose 
is derived from the breakdown of adenyl- 
pyrophosphoric acid. The phosphoric acid 
liberated from the creatine phosphate and 
also from the adenylpyrophosphoric acid 
is utilized in part in the esterification of 
hexose in the following manner: The 
muscle glycogen combines with phosphate 
(presumably passing through some simple 
form of carbohydrate) to form hexose 
phosphate, which in turn is broken down 
with the liberation of phosphoric acid and 
lactic acid in the later stages of the con- 
traction process. The resynthesis of adenyl- 
pyrophosphoric acid depends in turn upon 
the energy obtained from the breakdown of 
glycogen to lactic acid. Four-fifths, (accord- 
ing to some three-fourths) of the lactic 
acid thus formed is resynthesized into 
glycogen, the energy for this reaction being 
derived from the oxidation of the remaining 
one-fifth (or fourth) of the lactic acid, or 
its equivalent. The lactic acid formed in the 
contraction process is removed through 
resynthesis into glycogen in the presence 
of an adequate supply of immediately 
available oxygen, so that the amount of 
glycogen in the muscle after recovery is 
the same as before the contraction, minus 
the lactic acid equivalent that has been 
oxidized. The termination of these changes 
restores the muscle to its original status. 
Adenylpyrophosphate’ is therefore linked 
both with the muscle glycolysis system and 
with the creatine phosphoric-acid hydroly- 
sis system, and it is a purely artificial 
separation if we assume the two apart. 
Thus it is obvious that muscular activity 
depends upon the coordination of a number 
of interdependent chemical reactions in 
which creatine phosphate, adenylpyro- 
phosphoric acid and hexose phosphate are 
indispensible. An adequate supply of phos- 
pholipins acquires new significance in 
view of the fact that a considerable portion 
of the phosphoric acid released in the 
breakdown of phospholipins goes to form 
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TABLE III 
OXYGEN CONTENT OF VENOUS BLOOD IN 36 CASES OF THROMBOANGIITIS OBLITERANS IN WHICH CLAUDICATION 
WAS AN OUTSTANDING SYMPTOM, IN CONTRAST TO NORMAL CONTROLS. (PETERS AND VANSLYKE METHOD) 


FEBRUARY, 1936 


Thromboangiitis 
Obliterans 


Venous Blood 


Volume Per 
Cent Oxygen 


Claudication 


Thromboangiitis 
Obliterans 


Venous Blood 
Volume Per 
Cent Oxygen 


Claudication 


Marked 


9.24 


Marked 


ree 9.3 25. 
6.3 Very marked /27. A.S.............. 9.0 Marked 


7.2 


Very marked 


Extreme 


Very marked 


Marked 


Very marked 


Marked 


Very marked 


Marked 


Extreme 


Marked 


ees 


Extreme 


Mild 


Marked 


Mild 


Extreme 


Mild 


Marked 


36. 


Amputation 
(unilateral) 


Marked 


Marked 


Extreme 


Venous Blood 
Volume Per 
Cent Oxygen 


Marked 


14.2 


Amputation 


(bilateral) 


Amputation 
(bilateral) 


Marked 


15.3 


Marked 


18.3 


Marked 


18.4 


Marked 


13.6 


Very marked 


13.7 


Mild 


19.1 


hexose, creatine and adenylpyrophosphoric 
acid, so vital in the physiology of muscle 
contraction. Obviously, the phospholipins 
play a most important réle in the chemis- 


try of muscle contraction. 


In the light of these facts, the capacity 
of muscle cells for work and recovery 
depends wholly upon the resynthesis and 
the content of creatine phosphate in the 
muscle. Resynthesis of creatine phosphate 
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from its components is accomplished ordi- 
narily at the expense of energy derived 
directly or indirectly from the transforma- 
tion of glycogen into lactic acid. A normal 
glycogen level in the muscle must neces- 
sarily be maintained. In order to assure 
the proper resynthesis of glycogen from 
lactic acid, a sufficient supply of imme- 
diately available oxygen is indispensible. 

In an estimate of the oxygen content of 
venous blood in 36 cases of thromboangiitis 
obliterans (Table 1) consistently low 
values were quite outstanding. In the 
absence of any interference with oxygen 
intake, or a pulmonary lesion, the low 
oxygen content of the venous blood can be 
accounted for by excessive oxidation some- 
where in the organism. Cephalin exerts a 
very marked influence in stepping up the 
processes of oxidation. Jost” has pointed 
out that the breakdown of the lipin mole- 
cule appeared to be associated with the 
oxidation of its fatty acids. When an 
emulsion of phospholipins was added to 
circulating fluid in the perfused liver, a 
marked increase in the oxygen intake of 
the liver followed and the respiratory 
quotient fell from 0.95 to 0.62. In this 
experiment, cephalin was much more 
effective than lecithin. 

In thromboangiitis obliterans the ceph- 
alin content of the plasma (Table 1) is 
both relatively and absolutely increased. 
Considerable significance must be attached 
to the foregoing findings when one assumes 
that an oxygen deficiency is incurred in 
excessive oxidative processes. An oxygen 
debt is necessarily developed during exer- 
cise, such as walking, and the immediately 
available oxygen necessary for the re- 
synthesis of glycogen from lactic acid is not 
forthcoming. A long period of recovery of 
the muscle is required before the debt is 
paid, so that the typical picture of muscle 
fatigue or claudication appears. These 
considerations have been fully confirmed 
by the clinical aspects of this disease. 
The severity of the symptoms of claudica- 
tion is inversely proportionate to the 
oxygen content of the venous blood. In 
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other words, the more disabling the 
claudication the lower the oxygen content 
of the venous blood. (Table 11.) 

Since creatine phosphate is the substance 
directly supplying the energy for muscle 
contraction, speculation as to its origin is 
fully justified. An amazing number of 
diverse theories regarding the formation of 
creatine phosphate have been amassed. 
In resting muscle, the greater part of 
creatine occurs in the form of creatine 
phosphate. Indeed, it has been questioned 
whether free creatine is present in signif- 
icant amounts. Consequently, the origin 
of creatine assumes considerable signif- 
icance. There are some investigators who 
contend that the substance is an anabolic 
product, the formation of which is de- 
pendent upon the requirements of the 
organism; while equally as many are of 
the belief that it is a catabolic substance, 
the product of which has a direct relation to 
the intake of certain foods or compounds, 
in the form of exogenous precursors. 
Arginine is regarded by some as the source 
of creatine or creatinine or both. Contrary 
to this idea some hold that it originates in 
nuclear material (Baudze!!). Chrometzka!” 
finds that the administration of purines or 
uric acid increases the daily output of total 
creatinine (creatin plus creatinine). Chro- 
metzka is of the opinion that purines may 
be transformed by man into either uric 
acid or creatine (total creatinine). Avail- 
able space does not permit a comprehensive 
discussion of this interesting phase. It is, 
however, within our domain to touch upon 
it, in so far as phospholipin metabolism 
may have a direct or indirect bearing upon 
the possible origin of creatine. According to 
Riesser,'* the formation of creatine from 
choline may take place. This reaction, 
though hypothetical, furnishes an interest- 
ing working hypothesis and may perhaps 
prove to be fruitful. In that event, lecithin 
metabolism may prove to be a source of 
supply of creatine as well as the phosphoric 
acid fraction in the synthesis of creatine 
phosphate as represented in the following 
diagram: 
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In thromboangiitis obliterans, the ap- 
pearance of considerable amounts of un- 
utilized choline in the urine points to a 
possible lack of available energy for the 
synthesis of creatine from choline. The 
energy derived directly or indirectly from 
the transformation of glycogen into lactic 
acid is utilized in the resynthesis of creatine 
phosphate from its component parts (crea- 
tine and phosphoric acid). It is highly prob- 
able that the energy derived from glycoly- 
sis may also be instrumental in the 
synthesis of creatine from choline. An 
adequate supply of immediately available 
carbohydrate acquires considerable impor- 
tance in view of this conception. Clinical 
observations and experimental data seem 
to justify such a supposition, which will be 
discussed under treatment. As a working 
hypothesis, one may postulate that the 
creatinuria of the myopathies is the result 
of a failure to synthesize creatine phosphate 
from its components (creatine and phos- 
phoric acid) while the cholinuria in 
thromboangiitis obliterans is due to failure 
of synthesis of creatine from choline. It is 
hoped that a reliable method for the 
quantitative estimation of choline in the 
blood will soon be available. 


EFFECT OF INSULIN-FREE PANCREATIC 
EXTRACT UPON PHOSPHOLIPIN METABOLISM 


A defective phospholipin balance has 
been shown to be the disturbing element 
throughout the disease. Obviously a hor- 
mone which exerts a direct influence upon 
the phospholipins in the blood would be a 
sound and physiological basis for investiga- 
tion. In 1926, Frey and Kraut" isolated a 
substance in the urine which proved to 
have vasodilator properties. They called it 
the circulatory hormone (Kreislaufhormon) 
and after much study and experimentation 
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with the substance, concluded that the 
product was not histamine and that it was 
elaborated and stored mainly in the 
pancreas. Independently, Gley and Kist- 
hinios,“ in 1929, prepared a substance 
from the pancreas which proved to be 
identical with that described by Frey and 
Kraut. The extract was free of insulin, 
antagonized the action of epinephrin, had 
vasodilator properties and produced a 
transitory hypotension. 

After considerable clinical and experi- 
mental investigation, we found that the 
favorable properties attributed to the 
insulin-free pancreatic extract, were in 
fact due to a hormone which exerted a 
powerful influence upon the metabolism 
of the phospholipins; to wit: Oxalated 
blood was collected from each of 10 care- 
fully selected adult males and the phos- 
pholipin values of the whole blood esti- 
mated in terms of milligrams of organic 
phosphorus per 100 c.c. After the intra- 
muscular injection of 10 c.c. of insulin-free 
pancreatic extract was accomplished, half 
hourly estimations were recorded through- 
out a two-hour period. Figure 1 represents 
two characteristic curves as compared with 
the control. 

The fall in the phospholipin content of 
the blood after the intramuscular injection 
of 10 c.c. of insulin-free pancreatic extract 
within the first hour in 8 of the cases 
(Table 1v) pointed clearly to a hormone 
which exerted a powerful influence upon 
the metabolism of phospholipins. In the 2 
cases in which no appreciable drop was 
noticed, the insulin-free pancreatic extract 
was probably inert. The phospholipin 
values of the whole blood in Table tv com- 
prised both lecithin and cephalin. Conse- 
quently, the fractionation of the lecithin 
and cephalin of the plasma was investi- 
gated. After the intramuscular injection of 
10 c.c. of insulin-free pancreatic extract 
(Fig. 2) the lecithin fraction in the plasma 
completely disappeared after one-half hour, 
while the cephalin fraction rose to above 
its normal level. Within an hour the lecithin 
recovered and rose somewhat, while the 
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TABLE Iv 
PHOSPHOLIPIN CONTENT OF THE BLOOD IN TERMS OF 
MILLIGRAMS OF ORGANIC PHOSPHORUS PER 100 C.C. 
IN 10 MALES UNDER AGE OF THIRTY-THREE 


After Intramuscular Injection 
of 10 c.c. of Insulin-free 
Pancreatic Extract 


Fast- 
ing 
I 1}9 2 
Hour | Hour | Hours! Hours 
After | After | After | After 
Blood lecithin..| 11.0 | 8.9 7.9 9-4 9.3 
Urine choline..| — ++) +++) 
2. 
Blood lecithin...) 11.8 | 9.9 12.0 | 11.2 


13-3 
Urine choline... — |+++| ++ + ~ 


3. 
Blood lecithin. .| 10.3 | 10.0 8.4 | 10.1 | 10.2 
Urine choline..) — |++++4+/] ++ 


4: 
Blood lecithin. .| 10.0 | 10.5 10.4 10.0 | 10.4 
Urine choline. . 


5. 
Blood lecithin..| 12.6 | 10.9 | 10.8 8.6 | 12.7 


Urine choline..| — 1466146441 
6. 

Blood lecithin. .| 11.8 | 11.7 10.9 10.9 | 11.9 

Urine choline..|  — ++ | ++] - 


Blood lecithin..| 11.2 | 10.1 11.0 12.6 | 11.3 


Urine choline..| — t+ - 
8. 

Blood lecithin.., 11.1 | 10.8 9.4 11.2 | 11.0 

Urine choline..| — + |} - 


9. 
Blood lecithin. .| 12.0 | 10.8 10.0 11.0 | 12.6 


Urine choline... — | ++ 


10. 
Blood lecithin..| 11.0 | 12.4 | 11.2 | 12.6 | 12.0 


A drop in blood lecithin took place at end of one-half 
hour in all except two. In 6 cases drop continued up to 
one hour. In 2 cases drop continued up to one and one- 
half hours. In all cases urine showed presence of 
choline* in urine while blood lecithin was dropping. 
In 2 cases no drop in blood lecithin was noted and urines 
were devoid of choline (extract was probably ‘inert). 

* One drop of Kraut’s reagent added to a solution of 
choline hydrochloride gives a brick red precipitate. 
One drop of Kraut’s reagent added to 1 c.c. of urine 
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cephalin dropped proportionately and at 
the end of one and one-half hours, the 
lecithin dropped slightly while the cephalin 
rose accordingly. At the end of two hours, 
the lecithin and cephalin fractions reached 
their normal ratio, about 6 to 1. It was 
plainly evident from these findings that 
the lecithin-cephalin ratio was lowered 
during the first hour and the total lipoid- 
nitrogen paralleled the lecithin curve. At 
this point it may be well to mention that 
considerable evidence has been accumu- 
lated which tends to prove that the 
hormone also possesses the property of 
storage of phospholipins in the muscles of 
the body under favorable conditions. One 
can see at a glance under columns 1 and 
2, Table 11, that the case of thromboangiitis 
obliterans treated with insulin-free pan- 
creatic extract presents twice the amount 
of phospholipins in the muscle over that 
of the untreated one, and approaches the 
normal value. 


USE OF INSULIN-FREE PANCREATIC EXTRACT 
IN CLAUDICATION OF THROMBOANGIITIS 
OBLITERANS 


Among those who have contributed 
richly to the literature on the use and phy- 
siological properties of insulin-free pancre- 
atic extract are such investigators as 
Lohmann, Wolffe,7 Nuzum," et al. The 
French collaborators believed that the 
trophic action exerted on the vascular 
system by the pancreatic hormone pro- 
duced the desired effects. On the other 
hand, the effect of the epinephrine neutral- 
izing property of the extract was greatly 
stressed by Wolffe and his co-workers. 
Frey held the opinion that the vasodilator 
action of the pancreatic extract was respon- 
sible for its beneficial effects. All seemed to 
point out that the favorable effects of the 
extract accrued as a result of a direct or 
remote influence upon the vascular system. 


gives a brick red precipitate if choline is present. 
Choline may be detected in the urine ten minutes after 
the intramuscular injection of choline hydrochloride 
and one-half to one hour after the intramuscular injec- 
tion of insulin-free pancreatic extract. 
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However, judging from the added experi- 
mental data heretofore recorded, the favor- 
able action attributed to 
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sequently fulfils a purpose which is 
physiologically sound and clinically has 


insulin-free proved its value. 
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pancreatic extract is fundamentally de- 


throughout a two-hour period. (Benedict, Theiss, Bloor method.) 


Fic. 1. Two characteristic curves as estimated in milligrams of phosphorus per 100 c.c. of whole blood after the 
intramuscular injection of 10 c.c. of insulin-free pancreatic extract (T.E.), in contrast to normal control curve 
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One hundred and seventeen cases of 


pendent upon a hormone which exerts a thromboangiitis obliterans, in which claudi- 


very marked influence upon phospholipid 


14 


12 


1 3 4 
j Ip 2 


Fic. 2. Three characteristic curves representing total 
lipid N. and lecithin-cephalin fractions of plasma after 
intramuscular injection of 10 c.c. of insulin-free 
pancreatic extract. Method of Kirk, Page and 
VanSlyke. Heavy line, lecithin N. Dotted line, 
cephalin N. Light line, total lipid N. 


metabolism. The use of insulin-free pan- 
creatic extract in the treatment of claudi- 
cation of thromboangiitis obliterans con- 


cation was an outstanding symptom and 
most resistant to all forms of therapy, were 
treated in the following manner: All foods 
rich in phospholipins, such as fish, liver and 
eggs, were eliminated and a high carbo- 
hydrate and protein rich diet substituted. 
Intramuscular injections of 2 c.c. of insulin- 
free pancreatic extract plus 10 units of 
insulin were given every other day for four 
weeks. The addition of insulin was insti- 
tuted after the following observation: In 
thromboangiitis obliterans, choline per- 
sisted in the urine for many days after the 
injection of 2 c.c. of insulin-free pancreatic 
extract, whereas normal individuals to 
whom the same dose was administered were 
devoid of choline at the end of two hours. 
This phenomenon added weight to the 
supposition that in thromboangiitis ob- 
literans the choline derived from the break- 
down of the phospholipins was not properly 
utilized. After adding 10 units of insulin 
to 2 c.c. of insulin-free pancreatic extract, 
the choline in the urine disappeared, 
while the symptoms were greatly allevi- 
ated. It seemed that the added improve- 
ment in the glycolysis system tended 
towards a more complete utilization of the 
choline, which is a split product of lecithin 
metabolism. When the urine became free of 
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choline, the regular dose was scaled down 
to 0.5 c.c. and the patient instructed to eat 
two eggs for breakfast daily, to test for 
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Fic. 3. Four characteristic curves representing total 
lipid N. lecithin-cephalin fractions and total phos- 
phorous of plasma after intramuscular injection of 
10 c.c. of insulin-free pancreatic extract. Method of 
Kirk, Page and Van Slyke. Heavy line, lecithin N. 
Dotted line, cephalin N. Light line, total lipid N. Dot 
and dash, total lipoid phosphorous. The value for the 
term referred to as lecithin is calculated by deducting 
the amino nitrogen (cephalin) from the total lipid 
nitrogen and therefore represents, in addition, 
unaccountable nitrogen. 


phospholipin tolerance. In the event that 


choline reappeared in the urine, the dosage 
was increased to 2 c.c. plus 10 units of 
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insulin. A glass of orange juice was always 
given to cover. Elimination of smoking 
was rigidly adhered to. In the last stages 
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Fic. 4. The unaccountable nitrogen curve. Some of the 
plasma nitrogen cannot be accounted for since it is 
not wholly derived from the phosphatides. The calcu- 
lated unaccountable nitrogen curve parallels the 
total lipoid nitrogen and combined lecithin unac- 
countable nitrogen curves (Fig. 3). The choline con- 
tent of the blood plasma is now being investigated as 
the possible source for some of the unaccountable 

nitrogen. 


of the disease, in which excruciating pain 
was the outstanding symptom, especially 
over the area of rubor and in the region 
of gangrenous and ulcerative lesions about 
the toes, sodium iodide thiosulphate (so- 
called activated sulphur!) was used as a 
most helpful adjuvant. In severe cases, an 
ampule of 50 grains of sodium iodide 
thiosulphate is given intravenously every 
other day, until the pain is controlled. 
The exact manner in which it acts is not 
known. It is believed that the excess toxic 
compounds of choline, in which the tissues 
affected are bathed, are detoxicated. 
Sodium iodide thiosulphate has proved 
very beneficial for the relief of pain in 
degenerative lesions of the sensory nerves 
and end-organs. 
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The clinical results proved conclusively 
the effectiveness of the pancreatic hormone 
in intermittent claudication of thrombo- 
angiitis obliterans. After a period of treat- 
ment, ranging from two to three months, 
all, with the exception of 2 patients in 
whom claudication was incapacitating, 
were able to go about their daily duties, 
without the annoyance of stopping to rest 
at short intervals, and slept throughout the 
night undisturbed by muscular pain. Some 
who were unable to walk more than half a 
block or up the stairs of a subway were 
given a new lease on life by being permitted 
a wider radius of activity. The two excep- 
tions, in whom treatment was of no avail, 
showed evidences of very advanced general- 
ized arteriosclerosis. Striking examples of 
intractible cases of claudication in throm- 
boangiitis obliterans are exemplified by the 
following case histories: 


Case 1. W. A. (August 5, 1933), aged 
thirty, motorman, was diagnosed as having 
thromboangiitis obliterans by a clinician who 
enjoyed an extensive practice in this disease. 
His chief complaint was unbearable pain in the 
calves of both legs and in the muscles of the 
thigh, especially upon walking one block or 
walking upstairs. He was given intravenous 
injections of hypertonic saline solution for 
eight weeks, at the end of which time he was 
told that the oscillometric readings showed 
marked improvement in the circulation of both 
feet. The patient, however, complained bitterly 
that there was no letup in the painful syndrome. 
Upon examination, we found marked pallor of 
both feet, some rubor in the dependent position, 
and a pailing out almost entirely on elevation. 
Maximum oscillometric readings were as 


* follows: Right dorsalis pedis 14, right posterior 


tibial 4; left dorsalis pedis 146, left posterior 
tibial 2. 

We eliminated lecithin rich foods from his 
diet, prohibited smoking and injected 50 grains 
of sodium iodide thiosulphate (activated sul- 
phur) intravenously three times a week for a 
month, in order to counteract the pain over the 
area of the rubor. At the end of this time, both 
feet were warm, of normal color, and the patient 
noticed that he was compelled to cut his nails 
more frequently, and that his feet perspired 
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more naturally. The painful symptom of 
claudication, however, was just as annoying 
as ever, though the pain and rubor over the big 
toe of the left foot disappeared. He then 
consulted a clinician in one of the large clinics 
for vascular diseases in New York City and was 
told that the circulation of his feet was good. 
He was put on a high calcium diet. After six 
weeks had elapsed with no relief, he again 
presented himself for examination. He com- 
plained of excruciating pain in the calves of 
both legs and muscles of the thighs. Both feet 
gave the appearance of dead pallor and felt 
cold, though there was no change in the 
oscillometric readings. At this time we gave 
him intravenous injections of 50 grains of 
sodium iodide thiosulphate (activated sul- 
phur) and in addition 2 c.c. of the insulin- 
free pancreatic extract, plus 10 units of insulin 
intramuscularly, every other day. At the end of 
four weeks the pain in his legs and thighs com- 
pletely disappeared. He was able to walk to 
the subway, a distance of six blocks, without 
any ill effects. The color and temperature of his 
feet were normal. 

Case u. S. M. (June 3, 1934) aged fifty- 
three, shoemaker, complained bitterly of pain 
in the calf of the left leg and dorsum of the foot 
for the past year. At the onset, he was able to 
walk three city blocks; within six months he 
was incapacitated after walking one block, 
and in the last few months he had been unable 
to walk more than five feet, when he was 
compelled to stop and rest. The affected left 
lower extremity showed absent dorsalis pedis 
and posterior tibial reactions, while the right 
showed maximum oscillometric readings of 
1(¢ for the dorsalis pedis and 2 for the posterior 
tibial. Under treatment, choline had disappeared 
from the urine on June 19; he was able to walk 
one and one-half city blocks, while on July 
16 he was able to walk six blocks comfortably. 

Case ui. S. I. (May 12, 1934) aged fifty- 
six, contractor. For the past ten years he ha 
suffered with cramp-like pains in the calves ol 
both legs upon walking three or four blocks. 
For the past year he had been unable to walk 
more than one block, and was awakened during 
the night by severe pains in the calves of both 
legs. On examination, both feet appeared 
purplish, the toes presented marked rubor, and 
upon elevation, turned dead white within a 
split second. Choline was not present in the 
urine, though four hours after the ingestion 
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of two eggs, urine showed 3 plus choline, in- 
dicative of lecithin intolerance. Under treat- 
ment, choline appeared in the urine in marked 
quantity for about five weeks. On June 21, 
10 units of insulin were added to 2 c.c. of 
insulin-free pancreatic extract and a_ high 
carbohydrate diet prescribed. July 10, on dis- 
charge, he said he was absolutely free of any 
pain on walking ten blocks. In this case, the 
impairment of circulation was much more 
marked than in the previous one, though the 
improvement under treatment was much more 
gratifying. 

Case iv. S. L. (December 16, 1933) aged 
thirty-seven, tailor. For the past three years 
he had had pain in the calves of both legs 
on walking several blocks. For the past three 
or four months, he had been unable to sleep 
nights because of pain over the big toe of the 
left foot and cramps in the calf of that leg. 
Physical examination revealed a rather pale, 
worn-out looking individual, eyes bloodshot 
from lack of sleep, with evidence of consider- 
able loss in weight. Both feet presented marked 
cyanosis of both big toes, and a slight rubor 
over the remaining toes; the left foot seemed 
much more cyanotic. The right foot varied in 
color, being at times pale and cyanotic and at 
times showing marked rubor. This phenomenon 
is often observed in thromboangiitis obliterans, 
and is highly indicative of vasomotor irrita- 
bility. Maximum oscillometric readings: left 
dorsalis pedis 1, left posterior tibia; right 
dorsalis pedis absent, right posterior tibial 14. 
While the left leg presented oscillometric 
evidence of better circulation than the right 
one, the former gave the patient much greater 
concern symptomatically than the latter. 
The patient received intramuscular injections 
of 2 c.c. of insulin-free pancreatic extract plus 
10 units of insulin every other day, for two 
months. Lecithin-rich foods were eliminated 
from his diet. On February 24 the color of his 
feet was practically normal, they were warm 
to the touch, and the patient stated that he 
was able to walk six blocks comfortably. 
On April 7, he reported that he was able to 
get about in the performance of his daily 
activities, free of claudication. On May 22 the 
urine for the first time became negative for 
choline and remained so until June 30, on 
which date examination of both feet showed 
normal color and warmth, with no evidence 
of rubor or cyanosis, though the oscillometric 
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readings were unchanged. The patient was 
free from claudication. He was discharged and 
instructed to eliminate lecithin-rich foods from 
his diet. 


SUMMARY 


The impaired phospholipin metabolism 
is responsible for the pathological and clini- 
cal picture in thromboangiitis obliterans. 
Phospholipins are mobilized into the blood 
stream but not properly stored nor utilized 
in the formation of creatine phosphate, so 
necessary in the physiology of muscle 
contraction. The lowered lecithin to cepha- 
lin ratio and absolute increase in cephalin 
of the plasma predisposes to intravascular 
clotting. The phospholipins of the muscles 
are intimately connected with muscle 
activity. The lack of phospholipins in 
the muscles and defective phospholipin 
metabolism are responsible for the early 
advent of claudication, irrespective of 
the extent of impairment of circulation. 
The glycolysis system seems to be inti- 
mately connected with the proper utiliza- 
tion of choline, which is a split product of 
lecithin. Insulin-free. pancreatic extract 
isolated from the pancreas contains a 
hormone which exerts a strong influence 
on phospholipid metabolism. Treatment of 
thromboangiitis obliterans with small doses 
of standardized insulin-free pancreatic ex- 
tract, the limitation of lecithin-rich foods 
and the substitution of a high carbo- 
hydrate diet, covered by 5 to 10 units of 
insulin, is founded upon a sound physio- 
logical basis. 


I wish to thank Dr. Charles I. Zuckerman, 
Assistant Surgeon at The Beth El Hospital 
for his part in the technical work of the blood 
chemistries. I am also greatly indebted to 
Dr. Abraham R. Kantrowitz, Director of 
Laboratories, Beth Moses Hospital, for his 
many helpful suggestions in the preparation of 
this paper. 
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ASE REPORTS, 


UDGING by the literature, retroperi- 
toneal hemorrhage is quite unusual. A 
careful search has revealed but 7 cases 

comparable to those which are here 

reported. All information in regard to it is 
very meager, and both theoretical con- 
siderations and clinical details are lacking. 

The occurrence of 2 cases of retroperitoneal 

hemorrhage on the Surgical Service of the 

Polyclinic Hospital, New York, during a 

single year drew attention to this paucity 

of information concerning an interesting 
and important occurrence. 

The cases on record may be readily 
divided into two classes: (1) those having a 
history of tauma immediately preceding, 
and (2) those where nothing in the history 
suggests any etiologic factor. In the first 
case reported here, the etiologic factor was 
trauma, in the second, it was not deter- 
minable whether or not trauma played any 
part. 


CASE REPORTS 


Case 1. A boy, thirteen years old, was 
admitted to the New York Polyclinic Hospital, 
October 30, 1934, six hours after he had fallen 
across an iron bar. Severe pain in the epi- 
gastrium and upper right quadrant of abdomen 
had been continuous since the accident. There 
had been no vomiting until arrival to the 
hospital, but while waiting to be examined the 
child had vomited twice. There was no blood 
in vomitus or stool. 

The abdomen presented a bluish discolora- 
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tion at the umbilicus. There was marked 
rigidity and tenderness in the right upper 
quadrant and complaint of pain in the right 
costovertebral angle. Liver dulness was in- 
creased. The tentative diagnosis was intra- 
abdominal hemorrhage, with a possible rupture 
of the liver. 

Exploratory laparotomy was _ performed 
through an upper right paramedian incision. 
The liver, stomach and intestines were intact. 
Behind the descending portion of the duo- 
denum, the ascending colon and the cecum, 
there was a large dissecting hematoma. When 
the stomach and transverse mesocolon had 
been brought up into the wound to permit 
examination of the head of the pancreas, 
another large hematoma was found in this 
region. No signs of active bleeding could be 
detected, nor could any lesion be discovered 
in the surrounding vessels from which the 
hemorrhage might have come. The appendix 
was congested and adherent. However, as the 
patient’s condition was precarious, it was 
deemed unwise to delay closure of the abdomen, 
and for this reason the appendix was not 
removed. An hour and a half later 240 cc. of 
blood were transfused. Temperature and pulse 
remained elevated for the first thirty-six hours, 
but thereafter there was rapid improvement 
in the general condition. The patient was dis- 
charged in good condition two weeks later. 

Case u. A white male, age forty-six years, 
was seen in consultation with Dr. Louis 
Wachtel, March 27, 1934. Two days previously 
he was awakened by severe pain in the right 
side and flank. There was no evidence of trauma 
nor any relevant past history. A diagnosis of 


*From the Department of Surgery, New York Polyclinic Medical School and Hospital. 
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both appendicitis and ureteral stone was con- 
sidered despite the fact that many of the 
characteristic signs of both these conditions 
were lacking. Two urine analyses were negative 
for blood, but soreness in the right side per- 
sisted, with little rise of temperature but no 
chills. There was a leukocytosis of 16,000, with 
81 per cent polymorphonuclear cells. 

Examination showed the abdomen to be 
distended but no peristaltic movements could 
be discerned. Neither spasm nor rigidity were 
present, but pain and tenderness were elicited 
over McBurney’s point. Despite continuous 
soreness in the flank, deep palpation revealed 
no tenderness at the costovertebral angle. 
The liver was not palpable. 

Under spinal anesthesia the abdomen was 
explored through a right rectus incision. On 
opening the peritoneal cavity the intestines 
seemed somewhat injected. The parietal peri- 
toneum over the right kidney, ureter and brim 
of the pelvis appeared to be pushed forward 
as the result of recent hemorrhage, the cause 
of which could not be ascertained. The ad- 
hesions between the ileum and the cecum were 
separated by sharp dissection and the appendix 
removed. The patient was returned to bed 
somewhat shocked, but rallied within a few 
hours. Recovery was uneventful and patient 
was discharged at the end of fourteen days. 

There is a possibility that the retroperitoneal 
hemorrhage found at operation was not spon- 
taneous but due to trauma, because during 
the process of administering the spinal anes- 
thesia the point of the needle failed several 
times to enter the subarachnoid space and 
disappeared in the flank, between the third 
and fourth lumbar interspaces. A considerable 
quantity of blood was withdrawn at one time, 
so there remains the possibility that in this 
manner one of the spermatic vessels may have 
been injured, giving rise to the retroperitoneal 
hemorrhage. Also the spinal puncture needle 
may have perforated an anomalous renal blood 
vessel. 


In both these cases, though the source of 
bleeding was not discovered, there is no 
doubt that it was located somewhere in 
the retroperitoneal space. Had the parietal 
peritoneum been opened, there is every 
reason to believe the point of origin would 
have been revealed. To have opened the 
peritoneum would, however, have been 
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injudicious. The retroperitoneal blood, the 
pressure of the intact parietal peritoneum 
and the intestines were safeguards, pre- 
venting further bleeding and accelerating 
clot formation. 


DISCUSSION 


A comparison of these two cases with 
those previously published brings out some 
interesting similarities and contrasts. 

Age and Sex. All patients were males 
except those of Bonar,' both of whom were 
women. There may possibly be some 
connection between a traumatic origin and 
this preponderance of males, as it is always 
accepted that women are less likely to have 
traumatic accidents than men. The patient 
of Case 1 is the youngest of the series. 
Susman’s? case, a male nineteen years, 
who was thrown violently across the 
handlebars of his bicycle, resembles this 
one in age and nature of the causative 
factor. Bonar’s first patient was thirty 
years old. The others were in middle life, 
approximately the same age as the patient 
in our Case 11;—Bonar’s second patient, 
forty-four years; Marlow,’ fifty-one years; 
and Matheson,‘ fifty-three years. While no 
definite conclusions can be drawn from such 
a small number of instances, it is suggestive 
that the frankly traumatic cases were in the 
younger patients. Those who had reached 
the age when blood vessels are more liable 
to rupture spontaneously could provide no 
history definitely pointing to a traumatic 
origin, though arteriosclerosis was actually 
known to be present only in Marlow’s case. 

Past History. There was nothing in the 
past history of either of the patients in this 
report to shed light upon the cause of the 
hemorrhage. In several of those cited from 
the literature, constipation is mentioned 
as being persistent in the past (Bonar, 
Marlow, Matheson). Bonar’s first patient 
“had been constipated for the last four 
days” only. The second patient, after the 
acute pain began, had “absolute constipa- 
tion, neither flatus nor feces being passed.” 
Marlow’s patient came into the hospital 
following three days of absolute obstipa- 
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tion; but, when enemas had relieved the 
overloaded bowel, he improved so much 
that attention was entirely diverted from 
the hemorrhage which was the actual cause 
of the acute symptoms. 

Mode of Onset. In all the cases the mode 
of onset was very similar. Severe pain, gen- 
eralized over the abdomen, was the chief 
indication. In the present two cases vomit- 
ing was not a prominent feature. The boy 
did not vomit until after he reached vied 
hospital, some six hours after the accident, 
and the older patient’s only attack of 
vomiting was induced. In the cases of 
Bonar and of Cole® this symptom is 
stressed particularly. In most instances 
the symptoms generally suggested appendi- 
citis or urinary calculus, as in Case u1, but 
there was always a lack of certain features 
of the syndrome of either condition so that 
the diagnosis was never clear cut. In Cole’s 
case, the pain was first on the left side, later 
shifting to the right. In Bonar’s second 
case, the pain, at first “in the right side,” 
shifted Iater to “‘the sacrum and right 
iliac region.”’ Nearly every author mentions 
that the abdomen was rigid and boardlike, 
as it was in Case 1. In Case 11, however, 
there was no marked generalized ab- 
dominal rigidity, only tenderness over 
McBurney’s point. The appendix of Mar- 
low’s patient had been removed twenty 
years previously, and his original complaint 
located the pain in the left upper quadrant. 
Cole stresses particularly the similarity 
between the symptoms produced by retro- 
peritoneal hemorrhage and those of acute 
peritonitis. In traumatic cases he regards 
it as impossible to differentiate between 
the two conditions without opening the 
abdomen. 

Shock and Collapse. As far as acute 
indications are concerned, there seems to be 
no regularity in the symptomatology which 
would aid in making a diagnosis. In the two 
cases presented, shock and collapse were 
not present, although the boy did evince 
some evidence of mild shock while in the 
reception room, six hours after the accident 
occurred. The older patient never gave any 
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such evidence. Cole’s patient had a pulse 
rate of 98, with respirations 24 per minute; 
Marlow’s patient went into profound shock 
at the time of his second seizure, when he 
fell in the street and was conveyed to the 
hospital in an ambulance. When Matheson 
first saw his patient, his appearance sug- 
gested “that seen in ruptured ectopic 
pregnancies in women,” of which shock 
and collapse are generally prominent 
features. 

Leukocyte Count. Few of the reported 
cases give the blood findings. Where 
trauma is known to be the causative factor 
this is not important; but in the older 
patients who give no such history, leuko- 
cytosis would seem to have considerable 
significance, particularly where appendicitis 
is suspected. In Cole’s case the leukocyte 
count was 12,200 when the patient was 
first seen. The blood of Marlow’s patient 
was apparently not examined until his 
second attack, at which time the white 
cells numbered 18,goo. In our older patient 
the white cell count was 16,000. 

Physical Findings. At the onset they 
are strikingly similar in all cases. Boardlike 
rigidity of the abdominal parietes and 
tenderness on palpation are found. In 
Bonar’s first patient “‘an acute cholecystitis 
or an appendicular abscess was suggested.”’ 
In the second case reported by this author 
“the diagnosis rested between appendicitis, 
chronic intussusception, and malignant 
disease of the caecum and _ ascending 
colon.” Cole’s patient “presented all the 
signs of an acute appendicitis.” Of the 
two cases reported, the boy was thought 
to have suffered a rupture of the liver, 
because of increased hepatic dulness and 
the localization of the pain in the upper 
right quadrant. With the man there was 
continued ‘ “soreness” on the right side, 
with slight rise of temperature and pain 
and tenderness over McBurney’s point. 

Operative findings vary considerably, 
except in one particular, the difficulty in 
locating the source of the bleeding. Mar- 
low’s patient had no laparotomy; the 
diagnosis of retroperitoneal hemorrhage 
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was based on the appearance on the fourth 
day after the second acute attack, of “‘a 
large ecchymotic area, 15 by 10 cm.” 
upon the left side. On the previous day the 
temperature had risen to 102°. 

Describing his first case Bonar says that 
a large retroperitoneal hemorrhage of 
recent origin had formed a huge clot be- 
hind the hepatic flexure of the colon. This 
clot extended as far down as the mesentery 
of the appendix, and approximated the 
midline as far as the aorta. “There was no 
free blood in the peritoneal cavity.” A 
year later this same patient was operated 
on for a kidney neoplasm, which proved to 
be a melanotic sarcoma. Death occurred 
shortly, but as no autopsy was allowed 
Bonar could not verify his theory that the 
original hemorrhage might have been due 
to some metastatic deposit from the renal 
lesion. 

In Bonar’s second patient, the retro- 
peritoneal hemorrhage apparently followed 
an exploration to find the cause of com- 
plete obstipation. After death a ruptured 
abdominal aortic aneurysm was found. 
“‘The sac, which was as large as an orange, 
was situated immediately behind the 
diaphragm. There was a very large amount 
of retroperitoneal hemorrhage, blood being 
extravasated beneath the peritoneum over 
the whole of the right side, and down the 
right side of the pelvis.” In conclusion he 
remarks that though “both cases gave 
practically the same symptoms and signs 


clinically, after death each had a different 


pathology.” 

Susman’s findings are, perhaps, the most 
peculiar. His patient met with trauma, 
was hospitalized for ten days without any 
surgical treatment and was then discharged, 
though still suffering acute abdominal pain. 
He collapsed shortly, and when Susman 
opened the abdomen, “no injury to any 
viscus could be made out, but in front of 
the vertebral column, behind the peri- 
toneum, a collection of decomposed blood, 
giving off a foul odor, was discovered.” 
The patient died within a few hours, but at 
autopsy no source of hemorrhage could be 


Eiss—Retroperitoneal Hemorrhage American Journal of Surgery 343 


found. All viscera and their blood supplies 
were intact. 

The laparotomy performed upon Mathe- 
son’s patient showed free blood in the 
pelvis and the left side of the abdomen, 
though most of it had accumulated in the 
retroperitoneal tissues. Autopsy showed 
that this blood had escaped from a rent in 
the left sheath of the mesentery. After all 
the abdominal viscera had been lifted out, 
permitting careful inspection of all the 
vessels, a clot was found at the ileocolic 
angle. There was no evidence of aneurysm, 
nor of arteriosclerosis of any vessel, nor 
was it possible to detect actual rupture of 
any vessel wall. Only the presence of 
thickened and laminated clots near the 
terminal branches of the ileocolic artery 
suggested that the bleeding may have 
originated from a smaller branch of that 
vessel. 

Treatment. Exploratory operation is 
justified in these cases. The question re- 
garding treatment arises upon the dis- 
covery of the retroperitoneal hemorrhage. 
Owing to the paucity of the cases in the 
literature and because of only two cases 
reported here, the method of treatment 
advocated can certainly not be final and is 
only suggested because of the favorable 
outcome in these 2 cases. Zeal to discover 
the source of bleeding may well tempt the 
surgeon to extend the search further than 
the condition of his patient will warrant. 

The condition found is comparable to 
meningeal bleeding in head trauma.® In 
such conditions, some surgeons advocate 
spinal tap while others condemn it. Some 
are of the opinion that lumbar puncture 
relieves the intracranial pressure, others, on 
the other hand, claim a “hands off policy” 
to allow clotting and cessation of bleeding. 
Were the retroperitoneum opened and the 
pressure upon the unknown bleeding point 
released, it would undoubtedly renew the 
bleeding from some cryptic point unable 
to be reached. Therefore, upon discovery 
of the hemorrhage, the operative interven- 
tion should be terminated quickly by im- 
mediate closure of the abdomen and 
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treatment instituted towards combating 
the condition of shock. 


SUMMARY 


1. The occurrence of retroperitoneal 
hemorrhage, the source of which cannot 
be determined either at operation or 
autopsy, is a definite pathologic entity, 
though rare. Cases parallel to the two here 
reported, both posttraumatic and other- 
wise, are to be found in the literature. 

2. The difficulties of diagnosis are con- 
siderable, the clinical picture being vari- 
ously compared to that of acute appendi- 
citis, ruptured ectopic pregnancy or per- 
forated peptic ulcer. The posttraumatic 
cases simulate rupture of a viscus (liver, 
spleen). 

3. Prompt exploration, with a minimum 
of trauma and exposure of the abdominal 
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viscera while endeavoring to ascertain the 
cause of the abdominal symptoms, are es- 
sential. Discovery of retroperitoneal blood 
contraindicates evacuation. Measures to 
obviate shock should be adopted from the 
outset, and the conservation of the pa- 
tient’s energy reserve be kept as a constant 
objective. 
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SOLITARY NON-PARASITIC CYST OF THE LIVER 


OF A CASE* 


Hersert T. WIKLE, M.D., F.A.C.S. AND HERMAN CHARACHE, M.D. 


BROOKLYN, N.Y. 


liver is uncommon. It is least common 
in children. However, it occurs at all 
ages from intrauterine life to extreme age. 

Witzel! in 1880 reported a case of a large 
liver cyst in a fetus complicating labor. 
Sanger and Klopp? reported a similar case 
in the same year. In 1892 Bagot* reported 
a case of dystocia due to a liver cyst con- 
taining 214 gallons of fluid. Miller‘ in 1903 
reported a case of a liver cyst in a two 
and a half year old girl who was operated 
on and 2.8 liters of fluid were removed from 
the cyst. The patient recovered. Mosch- 
cowitz® in 1906 collected from the literature 
85 cases of non-parasitic cysts. Ten of 
these cases involved the liver only, 2 
cases he found in the fetus, 7 in the new- 
born, 4 in the first year. In 1909 Shaw and 
Elting® reported a case of a liver cyst in an 
eighteen months old infant. Lowenburg’ 
in 1918 reported a case of a non-parasitic 
cyst of the liver in a nineteen months old 
boy, who was operated on. Stoesser and 
Wangensteen® in 1929 reported a case of a 
solitary non-parasitic cyst of the liver in a 
ten months old boy, who was operated on 
and made a good recovery. About 1.5 liter 
of greenish brown fluid was removed. The 
right lobe of the liver was found prac- 
tically absent. 

The oldest patient with non-parasitic 
cysts of the liver, a seventy-five year old 
man, was reported on by Bland-Sutton’® 
in 1905. The greatest incidence of non- 
parasitic cysts of the liver, according to 
Beattie and Robertson,” is between forty 
and sixty. The earliest case of cystic 
disease of the liver was reported by 
Bristowe!! on April 1, 1856, from post- 
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morten findings. This occurred in a shoe- 
maker fifty-three years of age. Dr. Wilks, 
his associate, in commenting on the case 
at the time, said: “I had never met with 
or heard of a similar specimen until I saw 
the one brought to the Society by Dr. 
Bristowe.” 

Among 6141 autopsies performed at the 
Montreal General Hospital during the last 
twenty-four years, only 11 cases of non- 
parasitic cyst of the liver have been found 
according to Ackman and Rhea.'? Boyd" 
in 1913 reviewed the literature of non- 
parasitic cysts of the liver which came to 
operation and collected 34 cases from 1864 
to 1911. Jones" in 1923 reviewed the litera- 
ture from 1864 and found 60 cases. He 
added one of his own, making a total of 
61 cases to 1923. Harrington™ reported one 
case in 1926 and Orr and Thurston’ 
reported a case of strangulated non-para- 
sitic cyst of the liver and collected 13 new 
cases reported since 1923. In 1928 Faltin” 
reported a case, in 1929 Stoesser and 
Wangensteen® reported 2 cases, and Sum- 
merville’® reported one case. In 1931 
Hermann and Griffin’ reported one case, 
Ackman and Rhea’? reported one case and 
a third case was reported in the same year 
by Wakeley and MacMyn.” In July, 1932, 
Parry”! reported one and in September, 
1932 Beattie and Robertson” reviewed the 
entire literature on non-parasitic cysts of 
the liver and collected 80 cases reported 
from 1864 to 1932. They added one of their 
own, making a total of 81 that involved 
only the liver. If we add the 25 cases of 
solitary cyst of the liver operated on at 
the Mayo Clinic (personal communication 
from Stuart Harrington to Jones), we have 
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a total of 106 cases of solitary non-para- 
sitic cyst of the liver, the author’s case 
making 107. 


Fic. 1. Fic. 2. 
Fic. 1. Patient before operation. 
Fic. 2. Patient at time of discharge. 


Non-parasitic cysts of the liver may be 
single or multiple. Multiple cysts may be 
limited to the liver alone or may be 
associated with cysts of the kidneys, pan- 
creas or other abdominal organs. Mul- 
tiple cysts are more common in children 
than in adults and may be associated 
with other congenital malformations, such 
as cleft palate, polydactylism and 
meningocele. 

Solitary non-parasitic cyst of the liver 
is limited to the liver. It is usually located 
as the antero-inferior margin and involves 
the right lobe more often than the left. 
According to Sonntag”? the proportion is 
8 to 6. The quadrate lobe is very rarely 
involved. A number of cases are also 
reported where the cyst was found in the 
central part of the liver. Out of a series of 
62 cases collected by Beattie and Robert- 
son” the ratio of right lobe to left was 
2 to 1. The quadrate lobe was involved in 
only one case. A few cases are reported 
where the cyst involved the round ligament 
(Mayo-Henderson).”* 

The degree of invasion of the cyst into 
the liver substance varies. Stoesser and 
Wangensteen® report a case of a solitary 
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non-parasitic cyst of the liver in a ten 
months old boy where the cyst involved 
the liver substance of the entire right lobe. 


Fic. 3. Gross appearance of cyst. 


The right lobe of the liver was practically 
absent. There appeared no liver tissue 
intervening on the right between the dia- 
phragm and the upper margin of the cyst. 
Fortunately such a marked degree of 
invasion is not common. 

The size of the cyst varies from micro- 
scopic size to that filling the entire ab- 
domen. The cysts do not grow very rapidly, 
in fact they grow so slowly that the liver 
and adjacent organs adapt themselves to 
their presence without producing any 
signs or symptoms. In the majority of 
cases the cysts do not give rise to any 
symptoms before the age of twenty. 

The larger cysts are often pedunculated 
and may show a marked degree of mobility. 
Downward displacement is limited by its 
liver attachment. When the cyst is at- 
tached to the liver by a very long peduncle, 
strangulation of the cyst may occur (Orr 
and Thurston"). Hemorrhage into the 
cyst is another complication. This pro- 
duces sudden onset of acute symptoms 
(Kilvington®). A characteristic feature of 
non-parasitic cyst is its comparatively low 
tension. The reverse is true in hydatid 
cysts. However, their differentiation can 
be made only after examination of the 
fluid content and wall of the cyst. 

The external surface of the cyst is usu- 
ally smooth and glistening, of a greyish 
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blue color, having many dilated veins. 
Occasionally strands of fibrous connective 
tissue may be found. The internal surface 
is less regular and smooth, is trabeculated, 
and some observers report finding small 
daughter cysts varying in size from 1 to 
2 cm. The thickness of the wall varies from 
0.5 to 5 mm. 

The content of the cyst is a clear, 
watery, sometimes yellowish brown fluid, 
neutral or alkaline in reaction, with a 
specific gravity varying from 1.007 to 
1.024. They contain albumin, mucin, cho- 
lesterol, blood, hematoidin, tyrosin, some 
granular debris and rarely, bile. Some 
authors claim that in the older cysts the 
bile is absent because it is being constantly 
absorbed. 

The microscopic appearance of the cyst 
wall, according to various authorities, 


consists of three layers of connective tissue, 
an inner layer of loose tissue rich in 
cellular elements, a circularly arranged 
dense layer poor in cell nuclei and con- 
taining a few blood vessels with thickened 


intima, a loose outer layer with elastic 
fibers, muscle bundles rich in cells, many 
blood vessels and bile ducts. The cyst is 
lined with cubical, cylindrical or flat cells, 
but the epithelium is much desquamated. 
The bile ducts found in the walls of the 
cysts are usually lined with the same kind 
of epithelium which lines the cyst. 

Various classifications of non-parasitic 
cysts of the liver have been attempted, 
but according to Beattie and Robertson,” 
Sonntag’s”® classification is the one gener- 
ally accepted: (a) Blood and degenerated 
cysts, (b) dermoid cysts, (c) lymphatic 
cysts due to obstruction or to congenital 
dilatation of the lymphatics, (d) endo- 
thelial cysts, (e) cysts due to bile-duct 
obstruction, (f) proliferative cysts 
(cystadenoma). 


POSSIBLE MODE OF ORIGIN 


The liver, gall bladder and bile ducts 
are embryologically derived from the 
duodenal portion of the foregut. The 
cephalic part of the evagination gives rise 
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to the liver. The caudal part gives rise to 
the gall bladder. The cephalic and caudal 
ends of the evagination become a narrow 
cord of cells which is the anlage of the com- 
mon bile duct. The pars hepatica enlarges 
and remains attached to the common bile 
duct by a short cord of cells, the anlage of 
the hepatic duct. The pars cystica also 
enlarges, its distal portion becomes some- 
what dilated and is connected with the 
common bile duct by the anlage of the 
cystic duct. The exact origin of non- 
parasitic cysts of the liver appears to 
conform to the aberrant cell theory of 
Cohnheim. 

According to Bland-Sutton® all cysts 
included in the pathological limitations of 
the term arise in pre-existing epithelium- 
lined spaces and ducts. Even ducts and 
canals of microscopic proportions are often 
the source of cysts of such dimensions as 
to necessitate surgical treatment. 

McGlannan*™ believes that the single 
cysts are developed from aberrant bile 
ducts, or are cystic adenomata developed 
from the same source. He bases his opinion 
on the fact that the wall of the cyst is lined 
either entirely or in part by epithelium of 
the same type as that lining the normal 
bile ducts. He further argues that if these 
cysts are primarily cystic adenomata, 
secreting epithelium of an embryonic type 
at some time formed part of their struc- 
ture. The duct channels being imperfectly 
developed and closed, an accumulation of 
secretion takes place within the confines 
of the tumor, producing a cyst. 

Moschcowitz* believes that cystic dis- 
ease of the liver is caused by aberrant bile 
ducts of congenital origin which later 
develop into cysts. He demonstrated these 
aberrant bile ducts in the liver of a fetus. 
Aberrant bile ducts were also found by 
Kilvington® in the liver of a stillborn 
child, showing many congenital defects 
including cystic kidneys. Still (quoted by 
Boyd) in 1898 demonstrated specimens of 
general cystic disease of the liver of a seven 
weeks old child and a stillborn child. Both 


specimens showed great increase in the 
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fibrous tissue throughout the liver, espe- 
cially in the portal spaces. Still believed 
this excess of fibrous tissue to be due to 
persistence of the fetal condition in which a 
large amount of mesoblastic tissue is nor- 
mal. He further stated that while the bile 
ducts proper are developing normally, 
certain hypoblastic cells, instead of per- 
forming their normal. function of helping 
to form part of the duodenal diverticulum, 
engage in the manufacturing of cystic 
tubes. Kaufmann* contends that most 
hepatic cysts are due to developmental 
disturbance in the intrahepatic bile chan- 
nels. Ewing®’ believes that liver cysts are 
congenital malformations. He states fur- 
ther that “‘any neoplastic element present 
is more probably adenomatous, as ap- 
peared with unusual distinctness in cases of 
Siegmand, Van Kahlden and Workman.” 

From all the theories expressed by 
various authors as to the origin of non- 
parasitic cysts of the liver, one must con- 
clude that these cysts are congenital in 
nature and are of biliary origin, perhaps 
arising from aberrant bile ducts resulting 
in benign cystic adenomata. 


DIAGNOSIS 


Solitary non-parasitic cysts of the liver 
are usually symptomless, unless the cyst 
becomes large enough to give pressure 
symptoms, in which case they may give 
rise In some cases to nausea, vomiting, 
diarrhea and upper abdominal pain when 
pressure is exerted on the viscera. Jaun- 
dice is very rare but may occur in some 
cases where large cysts press on the extra- 
hepatic bile ducts. Pressure symptoms are 
more common in adults than in children. 

Correct diagnosis of non-parasitic cyst 
of the liver is very rare. Some authors 
believe that the correct diagnosis can be 
made only at operation or post mortem. 
Non-parasitic cysts of the liver are more 
common in females than in males, in a 
ratio of 4 to 1. The greater predominance 
of the condition in females, according to 
Boyd, is in agreement with its suggested 
congenital origin, as developmental defects 
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are well known to be more common in that 
sex. 

X-ray examination of the abdomen may 
show that the tumor is part of the liver 
shadow. Hofmann (quoted by Stoesser and 
Wangensteen) pointed out that in large 
tumors of the liver the colon is pushed 
down and to the left, while in a case of a 
large tumor of the kidney, the colon lies 
over the swelling. This can be verified by 
x-rays of the colon. Hofmann has also 
pointed out that when pain results from 
peritoneal pull, it disappears when the 
patient lies down. On the other hand, when 
the patient lies down, dyspnea is often 
induced. 

In large pedunculated cysts of the liver, 
the cyst may be moved in either direction, 
but downward displacement is limited by 
its liver attachment. Pneumoperitoneum 
followed by x-ray examination may be of 
some help, but the results have been 
disappointing. 


TREATMENT 


Surgical interference is the only treat- 
ment for solitary non-parasitic cyst of the 
liver. Complete extirpation of the cyst is 
the ideal operation. However, this cannot 
always be done, even by the most skillful 
surgeon. Some cases are reported where 
portions of the liver had to be resected. 
Stoesser and Wangensteen quote a case of 
von Haberer who extirpated the entire 
left lobe of the liver where the cyst prac- 
tically replaced the liver tissue. This, how- 
ever, is not the rule. When the cyst invades 
the substance of the liver and is largely 
intrahepatic, the more conservative method 
is the removal of the fluid, laying open of 
the cyst wall, and removal of as much of 
the cyst wall as possible. The remainder of 
the cyst is packed and marsupialized. A 
great number of cases have been reported 
where marsupialization and drainage had 
to be used because complete extirpation of 
the cyst was impossible. 

Some fatalities are reported resulting 
from shock due to sudden release of intra- 
abdominal pressure. This can be avoided by 
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the injection of adrenalin subcutaneously 
before the abdomen is opened and the 
gradual removal of the fluid by trocar. 
This also avoids complete evisceration, 
experienced by some operators, especially 
in children. 

Rolleston (quoted by Jones) calls atten- 
tion to the fact that the anatomical rela- 
tionship of the cyst must be studied in 
order to differentiate it from idiopathic 
dilatation of an extrahepatic bile duct. 

Certain precautions are recommended 
by some authors, such as thorough explora- 
tion of the liver, pancreas and kidneys for 
multiple cysts, and walling-off of the cyst 
from the rest of the abdominal contents 
to avoid spilling of the contents of a possi- 
ble hydatid cyst. They also strongly 
condemn the tapping of a cyst, as it is 
often followed by urticaria, convulsions, 
collapse or even death, and more rarely 
by peritonitis or secondary implantation 
of daughter cysts into the abdomen. 


PROGNOSIS 


According to Schoack (quoted by 
Ackman and Rhea) the operative mor- 
tality of non-parasitic disease of the liver 
is 12 per cent. In Beattie and Robertson’s 
series, the mortality was 16.1 per cent, 
while in Boyd’s series it was 32.3 per cent. 


CASE REPORT 


R. S., a seven year old Italian boy, was 
admitted to Cumberland Hospital on June 28, 
1933, with the chief complaint of swelling of the 
abdomen. For the past six months his abdomen 
had been getting progressively larger. His 
clothes would not fit him. However, the boy 
continued going to school, and had no pain or 
discomfort. 

He was born at term, by normal vertex 
delivery. He weighed 15 pounds at birth. He 
had measles at the age of six and about a year 
prior to admission to the hospital, his mother 
noticed that at times he turned yellow. This 
jaundice would clear up after administration of 
a physic. Otherwise he was never ill. The boy 
appeared bright, played with other boys and 
was getting along very well at school. He was 
brought to the hospital to find out why his 
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abdomen was getting larger and his face was 
getting thinner. The mother, however, admitted 
that a mass may have been there since birth, 
but that only for the six months before she 
brought him to the hospital, had it grown 
rapidly. 

The mother was forty-nine and in good 
health. She had eleven children, all living and 
well. She had one spontaneous abortion at 
three months, about a year before this boy was 
born. The father was fifty-four years of age, 
employed as a laborer, in good health. There is 
no history of any familial illnesses. 

The symptomatic history revealed the 
patient had frequency and scanty urination and 
would wet the bed at night unless awakened. 
The rest of the symptomatic history was 
essentially negative. 

Physical examination disclosed a seven year 
old Italian boy, poorly nourished, up and 
playing about the ward. His abdomen was 
protruding. A tense cystic mass was palpable 
fillmg the entire abdomen, appearing to be 
more on the right than on the left. It extended 
from the left mid-clavicular line to the right 
mid-axillary line, and into the pelvis on the 
right side for about 5 cm. below the crest of the 
ilium. The mass was freely movable, slightly 
tympanitic, did not change with the position 
of the patient, appeared to be encapsulated 
and had a positive fluid wave. There was no 
pain or tenderness on palpation or percussion. 
The rest of the physical examination was 
essentially negative. Temperature, pulse and 
respiration were normal. 

The urine examination was essentially nega- 
tive. The blood count showed 8900 white cells, 
polymorphonuclears 83 per cent, lymphocytes 
13 per cent, monocytes 2 per cent, eosinophiles 
I per cent; erythrocytes 4,070,000, hemoglobin 
85 per cent. The blood Wassermann reaction, 
blood chemistry and tuberculin test were 
negative. Icteric index was 4.4. X-ray of the 
kidneys revealed only a slight kinked ureter at 
the upper third on the right side. X-ray of the 
chest was negative. 

Operation. On July 12, an _ exploratory 
laparotomy was done, through a 14 cm. upper 
right rectus incision. A large grayish cyst with 
numerous dilated blood vessels was found to 
fill the abdomen. The lower part of the cyst 
was easily displaced and found to be free of any 
adhesions. The upper part was found to be con- 
tinuous with the inferior surface of the liver. 
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The liver was of a grayish color, its surface was 
smooth and no other masses were found in the 
liver proper. Three and two-tenths liters of a 
clear greenish fluid was aspirated from the cyst. 
The fluid was under practically no tension. The 
cyst was attached along the antero-inferior 
margin of the right lobe of the liver. The gall 
bladder was easily located after aspiration of 
part of the fluid from the cyst; it emptied 
easily and was not attached to the cyst in any 
way. The round ligament came into the liver in 
its normal position and had no connection with 
the cyst wall. 

The cyst wall was comparatively smooth and 
contained many dilated veins; it was of a 
distinct bluish-grayish color. There were two 
small cysts in the wall about 5 or 6 mm. in 
diameter, containing a straw-colored fluid. 

The cyst was enucleated by finding the line 
of cleavage at the border of the liver, beginning 
just lateral to the gall bladder. After the cyst 
was removed, the anterior and _ posterior 
margins of the denuded surface were sutured 
together, leaving a right lobe fairly normal in 
size and appearance. There was no evidence of 
hemorrhage in the cyst cavity nor was there 
any palpable evidence of cystic involvement of 
the pancreas, kidney or other abdominal 
viscera. The abdomen was closed in layers and 
the patient returned to the ward in fair con- 
dition. Glucose and saline solution were given 
by clysis and intravenously. 

On the second and third postoperative days, 
the patient received 350 and 200 c.c. of blood 
respectively, by direct transfusion. On the 
seventh postoperative day an ambitious intern 
removed the retention sutures and this was 
followed by an evisceration of a loop of small 
bowel. This was replaced in the abdomen and 
the abdominal! wall was resutured. The remain- 
ing postoperative course was uneventful, the 
patient going home on the seventeenth day 
after operation, in good condition. When last 
seen on January 19, 1935, he had gained 
11 pounds, the abdomen was soft, the liver was 
not palpable, the color and the appetite were 
good; he was going to school, and was appar- 
ently normal in every way for a boy of his age. 

Microscopical Examination: This cyst wall 
was lined by a flattened layer of epithelium 
which was rather irregular, in that portions of 
it had desquamated. Underneath this lining 
of epithelium there was a marked amount of 
fibrous connective tissue with a scarcity of 
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round-cell infiltration, and yet to the outer 
portion were seen blood vessels and bile ducts, 
with the additional factor that here and there 
were islands of liver cells. This substantiates 
the fact that this cyst arose from the region 
of the liver. In the lumen there were consider- 
able red blood cells. Diagnosis: Congenital 
non-parasitic cyst of the liver. 


SUMMARY 


1. A review of the literature on non- 
parasitic cyst of the liver is given. 

2. Surgical interference is the treatment 
of choice. 

3. A case of non-parasitic cyst of the 
liver is reported, with recovery. 

4. In this case, as in several others 
reported, evisceration occurred, which il- 
lustrates the necessity for care to prevent 
such an accident. 
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table pain have been proposed, uti- 
lized and often discarded in hopes of 
a simpler and less dangerous method. 

The procedure of cordotomy, which 
means severing the pain fibers in the spinal 
cord, has proven satisfactory but remains a 
major operation upon a patient in poor 
general condition. 

Paravertebral injection has afforded 
relief to sufferers from malignancy but, 
occasionally, the disagreeable paresthesias 
following injection have been quite dis- 
concerting in my experience. Since Dogliotti 
described intraspinal injection of alcohol in 
1931, Yoemans, Saltzstein and Stern have 
reported equally favorable results in a 
variety of cases in which the patients had 
been receiving rather large doses of nar- 
cotics to partially alleviate their suffering. 

The following cases are presented be- 
cause of the satisfactory results in the 
course of the entire trunk, upper and lower 
extremities in the majority of cases. 

The technic employed is to place the 
patient on the side opposite the painful 
one and to flex the patient in the vertical 
as well as the horizontal plane. The needle 
is inserted into the spinal canal at the 
desired level and 1 c.c. of absolute alcohol 
is injected slowly, taking four to five 
minutes. Usually the patient states that 
pain is relieved after 0.5 to 0.75 c.c. of 
alcohol has been injected. Following this 
procedure, the position is maintained for 
fifteen minutes, then the patient is returned 
to his room. The head is kept lowered for 
two hours. After twenty-four hours bed 
rest, the patient is allowed up. 

If the pain is bilateral, the injection on 
the opposite side is performed in five days. 
Occasionally, complete relief is not obtained 
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at the first injection and a second is done 
in five days, either a segment higher or 
lower. Immediately after the injection, 
some patients complain of a numbness in 
the distribution of the segment, but this 
usually disappears in two or three days. In 
two cases, there was transient weakness in 
the extremity, which gradually subsided. 
In the series of forty injections on 25 
patients, there was one death, occurring 
one day after the injection in a moribund 
patient with generalized carcinomatosis. 
Table 1 illustrates the types of cases, 
number of injections and degree of relief. 


TABLE I 


Number 
of In- 
jections 


Com- 
plete 
Relief 


Number 
Type of Case of 
Patients 


Partial No 
Relief | Relief 


Carcinoma.... 16 
Sciatic neural- 
8 


4 


Post herpetic 
neuralgia.... 2 
Arthritis 


Case 1. M. V., female, forty-four years of 
age, had carcinoma of left lung with severe 
pain in the lower half of the thorax so that she 
could not lie on her left side. Intraspinal injec- 
tion of 1 c.c. of absolute alcohol at the fifth 
dorsal interspace on September 13, 1934, gave 
complete relief of pain until her death on 
October 27, 1934. 

Case. B.L., male, fifty-two years of age, 
carcinoma of rectum of four months’ duration 
with severe pain in anal region and right hip. 
Intraspinal injection of absolute alcohol at 
third lumbar interspace on October 2, 1934, 
gave complete relief of pain. 
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Neuritis.... 3 | 3 
I o (| 
4 o (| I 
Tuberculosis of ype 
Diabetic gan- 
Total..... 25 40 21 2 2 
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Case ut. F. M., female, forty-eight years 
of age, carcinoma of uterus of eighteen months’ 
duration with metastasis to the spine causing 
pain in left hip and thigh. Patient had been 
taking 8 to 10 grains of morphine daily. Intra- 
spinal injection of absolute alcohol at third 
lumbar interspace was done on February 2, 
1935, with ,no relief. Injection was therefore 
repeated first into the lumbar interspace on 
February 14, 1935, but there was no relief 
from pain. 


The foregoing cases are typical of 
patients suffering from advanced carci- 
noma. The one failure was ina patient who 
was a narcotic addict and a true estimation 
of pain relief was not possible. In the other 
cases, the relief from pain was very 
definite. 

Sciatic neuralgia has been treated in 
many ways, however, the 4 cases in this 
series were chosen because they resisted 
the usual modes of therapy. 


Case A. A., male, thirty-eight years of 
age, had been suffering from left sciatic neu- 
ralgia for eighteen months and had not obtained 
relief from stretching, traction or epidural 
injection. On September 9, 1934, I c.c. of 
absolute alcohol was injected into the sub- 
arachnoid space at the second [umbar vertebra. 
There was immediate relief from pain and the 
patient was able to resume hard labor. 

Case v. E. M., female, seventy-one years 
of age, had suffered from bilateral sciatic 
neuralgia for three years and the usual forms 
of treatment had met with failure. Intraspinal 
injection of 1 c.c. of absolute alcohol was 
performed on November 13, 1934, with the 
patient on the left side. The opposite side was 
injected on November 20, 1934, both at the 
second Jumbar vertebra with complete relief 
from pain. 

Case vi. H. N., male, thirty-seven years 
of age, had suffered from severe left sciatic 
neuralgia for six weeks. The pain was so intense 
that he was confined to bed. The usual manner 
of treatment did not afford relief. On Septem- 
ber 25, 1934, 1 c.c. of absolute alcohol was 
injected into the subarachnoid space at the 
first lumbar vertebra. There was only partial 
relief from pain and on September 30, 1934, 
the injection was repeated at the third lumbar 
interspace. There was relief from pain but the 
left leg was very weak for three months. 


These cases illustrate relief from pain in 
severe sciatic neuralgia which had not 
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responded to simple means of treatment. 
The last case is one of two in this series 
in which there was a temporary weakness 
of the extremity following the injection of 
alcohol. It is my impression that other 
modes of therapy should be attempted in 
sciatic neuralgia before resorting to intra- 
spinal injection of alcohol. 

The usual types of severe neuritis will 
subside when the offending etiologic agent 
is removed. However, the following cases 
were not responding to treatment and the 
suffering was so acute that large doses of 
narcotics was necessary. 


Case vi. G. F., female, thirty-six years of 
age, had received a severe contusion of the 
entire right lower extremity six weeks prior to 
admission to the hospital. The swelling and 
discoloration had disappeared but there was 
intense pain in the posterior surface of the 
right thigh, knee and leg, and a slight foot drop 
and diminution of sensation of the leg and foot. 
The pain was so severe that 14 to 2 grains of 
morphine daily were required to alleviate her 
suffering. A diagnosis of traumatic neuritis 
was made and an intraspinal injection of 
absolute alcohol at the first lumbar interspace 
was done on August 31, 1934, with immediate 
relief of the pain in the thigh. On September 4, 
1934, the injection was repeated at the third 
lumbar interspace with complete relief from 
pain. When seen on June 10, 1935, the patient 
was entirely free from pain and the neuritis 
had definitely improved. 

Case vii. W. W., female, nineteen years 
of age, was a severe diabetic who cooperated 
poorly and had been admitted to the hospital 
on two occasions because of diabetic coma. 
When referred to my service on September 3, 
1934, she was suffering from a severe neuritis 
of the left arm and the pain was so intense that 
she would shriek at the lightest touch. On 
September 5, 1934, 0.75 c.c. of absolute alcohol 
was injected into the spinal canal at the first 
dorsal interspace with immediate relief from 
pain. The patient had a gradual improvement 
in the neuritis without the aid of narcotics and 
by careful adherence to her diabetic regimen 
was much better. Since January, she again 
lapsed into coma because of poor cooperation 
but has had no recurrence of pain. 


These cases justify alcohol injection but, 
as in the preceding group, should be 
selected with extreme care. 
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Herpes zoster will occasionally cause an 
intractable pain in the segmental distribu- 
tion affected. The following case illustrates 
the degree of relief obtained by intraspinal 
Injection. 


Case 1x. J. M., female, sixty-nine years of 
age, had a severe herpes zoster involving the 
left upper extremity and axilla six months 
prior to admission. She had suffered from an 
intense burning pain in the axilla, arm, forearm 
and hand, necessitating narcotics. The family 
physician had attempted a paravertebral in- 
jection at the first, second and third dorsal 
vertebrae with little relief. 0.75 c.c. of absolute 
alcohol was injected at the third dorsal inter- 
space on September 11, 1934, with only partial 
relief. On September 15, 1934, this was re- 
peated at the first dorsal interspace with im- 
mediate and complete cessation of pain. 


Arthritis will become unbearably painful 
at times and in carefully selected cases 
intraspinal alcoholic injection was deemed 
justifiable. 


Casex. F.B., male, fifty-four years of age, 
had suffered from a severe left root pain as a 
result of arthritis of the spine. Large doses of 
narcotics only partially alleviated the pain and 
the patient threatened suicide if relief could 
not be obtained. On November 6, 1934, I c.c. 
of absolute alcohol was injected into the spinal 
canal at the level of the eleventh dorsal inter- 
space with immediate relief from pain. 

Case x1. L. A., male, sixty-two years of 
age, suffered from bilateral lower thoracic root 
pain as a result of spinal arthritis. On February 
25, 1935, 1 c.c. of absolute alcohol was injected 
into the spinal canal at the level of the eighth 
dorsal interspace with partial relief of pain on 
the left side. On April 18, 1935, this was 
repeated on the right side with partial relief. 

Case xu. O. P., female, forty-two years of 
age, had suffered from a severe deforming 
arthritis of the right knee and had obtained no 
relief from medication. On September 18, 1934, 
1 c.c. of absolute alcohol was injected into the 
subarachnoid space at the level of the first 
lumbar vertebra with partial relief. On Novem- 
ber 20, 1934, this was repeated at the second 
lumbar interspace with complete relief from 
pain. 


In arthritis, as in neuralgia and neuritis, 
intraspinal injection should be limited 
to cases in which the pain is intractable. 
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Case xu. F. E., male, twenty-four years 
of age, with pulmonary tuberculosis and 
tuberculosis of the spine had severe pain in 
both hips so that the slightest motion was an 
agonizing ordeal. On October 18, 1934, I c.c. 
of absolute alcohol was injected into the spinal 
canal at the first lumbar vertebra with relief 
of pain on the left side. On October 30, 1934, 
this was repeated on the right side and this 
patient was comfortable until his death five 
months later. 

Case xiv. D.N., female, sixty years of age, 
with diabetes for many years, in 1930, had an 
amputation of the right leg for diabetic gan- 
grene. The same condition occurred in the left 
foot and her pain became unbearable. It was 
deemed advisable to attempt to relieve the pain 
and get the patient in better shape to withstand 
amputation. On June 27, 1935, 1 c.c. of ab- 
solute alcohol was injected at the level of the 
second lumbar vertebra with partial relief 
from pain. Four days later this was repeated 
at the second lumbar interspace with partial 
relief from pain. The patient refused amputa- 
tion and was dismissed from the hospital 
partially relieved from her pain. 


SUMMARY 


Intraspinal injection of absolute alcohol 
has afforded relief from intractable pain 
in 21 to 25 patients suffering from car- 
cinoma, neuralgia, neuritis, arthritis, tuber- 
culosis of the spine and diabetic gangrene. 
A total of forty injections were carried out 
with one death, two failures and partial 
relief in two instances on 25 patients. Two 
patients developed a temporary weakness 
of the leg and in no instance was bowel 
or bladder control disturbed. 
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ANGIOMAS OF THE SKELETAL MUSCLE 


COMBINED OPERATIVE AND RADIATION THERAPY 
TWO’ CASE REPORTS 


Henry Bascom THOMAS, M.D. 


HE histories of two patients with 

angiomas of skeletal muscle are pre- 

sented because of the multiplicity 
and size of the lesions, the choice of 
treatment, and the associated congenital 
deformities. 

The patient with the major deformities 
had a large hemangioma of the left side 
of the chest wall and a lymphangioma of 
the left inguinal region. Both tumors were 
present at birth and there were congenital 
malformations of both feet with hyper- 
trophy of bone as well as of soft parts. The 
right forearm and arm were 0.5 cm. larger 
than the left. The left leg was larger than 
the right and both showed muscular over- 
development. The head was asymmetrical 
with flattening of the occipital region on 
the right side and the right ear was 3 cm. 
farther front than the left. 

At operation, anomalies of the arteries 
were found in the great toe of the right 
foot. In addition to the normal, medial and 
lateral arteries, there were three moderate 
sized arteries in the areolar tissue of the 
plantar surface of the toe and one smaller 
sized additional artery in the middle of 
the dorsal areolar tissue. 

Discussion of the malformations of the 
feet and their treatment will be reserved 
for presentation in a subsequent study of 
such congenital abnormalities of the 
extremities. The associated congenital de- 
fects are of interest here chiefly in relation 
to the theories regarding the congenital 
etiology of angiomas. 


Case 1. B.H., male, age six, was admitted 
to the Illinois Surgical Institute for Children 
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on July 7, 1932, poorly nourished and pre- 
senting the tumors and abnormalities as given. 
Patient is the fourth of six children, the others 
were normal. No similar condition or abnor- 
mality could be found in the family history on 
either side. The chest tumor was large at 
birth, making delivery difficult. At the time of 
examination, it extended from the scapular line 
of the left side to the midsternal line, where it 
was apparently attached to the sternum. At 
its base there was a fluctuant bulging mass 
from which bloody, dark fluid was aspirated. 
The overlying skin was marked by areas of 
purplish discoloration. No bruit was heard over 
the tumor, which was compressible and pain- 
less. A roentgenogram showed a soft tissue 
tumor over the left thoracic wall. 

Veins were very prominent over the entire 
abdomen with a few vesicular lesions of the 
skin. Dilated and tortuous veins were seen in 
the scrotum. The right testicle was in the 
scrotum, and was of normal size and con- 
sistency; the left was undescended and ap- 
peared to be cystic, the cysts containing a clear 
fluid. The tumor of the left groin was soft, and 
had increased in size, measuring 10 X § cm. 
in its greatest dimensions. 

Blood examination: The hemoglobin was 50 
per cent; the erythrocytes, 3,800,000; and 
leukocytes, 6600, with a differential count of 
16 per cent lymphocytes and 82 per cent poly- 
morphonuclear neutrophils. 

Kahn test and urine examinations were 
negative. 

While under observation in the hospital, the 
tumor mass on his chest increased in size to 
19 X 26 X 5 cm. and apparently there was 
bleeding into it. (Fig. 1B.) 

Operation: On August 23, 1932, operation 
was performed by Dr. Carl Hedblom, making 
a midaxillary incision from tip of axilla to level 
space of ilium. Several large veins were opened 
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with profuse bleeding until they were clamped 
and tied. Huge sinuses adhered to the skin, 
some containing blood, others empty and 
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groin was excised. It was impossible to remove 
the tumor completely as it was closely embed- 
ded in the adjacent tissue. However, the bulk 
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collapsed. After the skin was reflected back, 
the tumor was dissected from chest wall. The 
perforating vessels were clamped and ligated. 
The entire tumor was mobilized except an- 
teriorly over the upper ribs where a process of 
it was cut across, leaving a portion of the tumor 
for later treatment. While the loss of blood was 
moderate, the patient’s condition was too poor 
to attempt complete removal. 

Pathologic report was hemangioma with 
secondary inflammatory changes. The cavities 
were interspersed by grey-yellow tissue of 
rather firm consistency. There was bloody 
debris sometimes of viscous character. 

The surgical treatment was followed by 
roentgen therapy, which was discontinued when 
the number of leukocytes decreased from 
13,000 to 6,300. The remaining chest mass ap- 
peared considerably reduced by irradiation, and 
the general condition was good. 

On November 6, 1933, the tumor in the left 


of the mass was excised, and roentgen therapy 
was applied to the residual portion. (Fig. 1c.) 

Correction of the abnormalities of the feet 
had been undertaken earlier in 1933, and two 
additional operations were performed, one in 
February and the other in March, 1934. He 
was discharged May 14, 1934, apparently in 
excellent condition, nearly two years after 
resection of the chest tumor and eighteen 
months after the operation on the groin tumor. 
The blood count was normal. The areas on 
chest and groin presented well healed scars. 
There had been no return of the masses in the 
axilla or in the groin. On follow up it was found 
that this patient died October 23, 1934, the 
cause of death was unknown. No post mortem 
examination was held. 

Case u. R. B., male, age three, entered the 
hospital August 22, 1930, with a fluctuant, 
painless, movable swelling over the left knee 
about the size of half a lemon. The veins were 
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quite prominent over the swelling in the 
popliteal space and over the left foot. There 
was a purplish varicosity over the left big toe. 


He was the fifth child and no abnormality 
was apparent at birth. Labor was normal. He 
had no childhood illness except a few colds. 
He began walking at one year of age when 
trouble with the knee first developed. Onset 
was gradual with no redness or heat. The first 
symptom was pain in the knee at night. Blue- 
ness later developed and the knee became 
larger. For the past year the child had not 
gained weight and was poorly nourished. 

Blood examination showed erythrocytes, 
3,620,000; leukocytes, 6,900; with a differential 
count of lymphocytes, 27 per cent, large 
mononuclear and transitional, 5 per cent, 
polymorphonuclear neutrophils, 67 per cent, 
eosinophils, 1 per cent. 

On November 10, dilated blood vessels re- 
moved from the ventral surface of the great 
toe for microscopic examination, showed caver- 
nous hemangioma. 

X-ray of the knee revealed no bone path- 
ology. 

About two months after admission, during 
which time only nutritional treatment had been 
given, the entire left leg became very painful 
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and swollen; the patient was unable to flex 
the knee. The veins of this leg and those of the 
scrotum and buttock were markedly dilated. 
Within seven weeks on rest in bed, the con- 
dition had improved, the swelling and pain 
decreased. Walking or dependent position of 
the leg, however, caused distention of the veins 
and swelling of the knee. The greatest circum- 
ference of the left knee was 25.5 cm. and of the 
right 23.0 cm. Radium treatment was insti- 
tuted using 50 mg. needles, radiating four areas 
about the knee, the plantar surface of the foot 
and areas in the thigh, ten hours in each area, 
and five hours over the scrotal area. Eleven 
such treatments were given from January 7 
to February 24, 1931. There were no untoward 
symptoms but definite signs of improvement. 
The treatment was interrupted by removal to 
a contagious hospital because of scarlet fever. 
He proved to be a diphtheria carrier and had to 
recover from measles and scarlet fever before 
readmission. During the subsequent period in 
the hospital he was given nutritional and ultra- 
violet treatment. The white cell count re- 
mained in the neighborhood of 4000 to 6000. 
Whenever 7000 was reached another radium 
treatment was given. During March and April 
of 1931 there were eight additional treatments. 

In 1933 he was readmitted. A low leukocyte 
count of 3,300 contraindicated resumption of 
radium treatments. 

On April 12, the hemangioma of the knee 
was excised. Large dilated vessels surrounded 
by fibrous tissue were present over the upper 
and lower third of the left femur. The mass 
extended into the quadriceps muscles and 
about the patella. Through a longitudinal in- 
cision over the medial aspect of the ower third 
of the femur, large dilated vessels were exposed, 
ligated, and as many as possible removed. 

Pathologic examination showed the tumor to 
be an angioma with marked hyalinization and 
scarring, the result from the radiation therapy. 

He was discharged in good condition June 28, 
1933, but was readmitted about a year later 
with tumorous masses about the knee joint 
and extending half way up the quadriceps 
muscle where they had apparently ruptured 
through the muscle. A second operation was 
performed July 9, 1934, removing the re- 
mainder of the tumor mass. When seen five 
months later the knee region was considerably 
improved, and presented only a few superficial 
dilated skin veins. Motion of the knee joint 
was completely preserved (Fig. 2B). 
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The congenital origin of angiomas is well 
accepted as shown by a review of the litera- 
ture on this subject. Trauma is frequently 
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mentioned as a cause contributing at least 
to their development or extension. No 
specific trauma was mentioned in either 
case reported, but at birth, in Case 1 
delivery was laborious and_ prolonged 
because of the chest tumor, undoubtedly 
with trauma to the tumor during delivery. 
There is also to be considered the repeated 
stretching and change of pressure due to 
the movement of the muscles involved and 
pressure against neighboring bony and 
soft tissues. For example, in Case u, 
the tumors did not appear until after the 
child began walking. 

Jenkins and Delaney,' reviewing benign 
angiomatous tumors of skeletal muscle in 
1932, tabulated 256 cases. This tabulation 
incorporated and included reviews of the 
literature by Davis? and Davis and Kitlow- 
ski. No two cases occurred in the same 
family and no hereditary influence was 
apparent. The congenital factor seemed 
to be of primary importance. For a detailed 
discussion of the gross and microscopic 
pathology, symptomatology, location of 
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the tumors, incidence as to age and sex, 
reference should be made to these com- 
prehensive reviews on the subject. It may 
be interesting to note here that the tumors 
were located. most frequently in the ex- 
tremities, especially the lower, the largest 
number (49) occurring in the thigh. Loca- 
tion on the chest occurred in 36 instances, 
and in the foot only in 3, out of a total of 
256 cases. In only 4 cases were there 
multiple tumors. As to size, only 4 were of 
large dimensions; that of Fritzsche, the 
size of a small pumpkin; Honsell, the size 
of the head of a fetus; Nagatomi, the size 
of a child’s head; and Pupovac, 21 cm. 
long, all cases cited by Davis.? In most of 
the cases, size Is not mentioned or else the 
size is given as that of an egg or a nut. 

Deformity was observed in 549 cases, 
most frequently due to contracture or 
atrophy. Tip toe deformity was noted in 
12 cases. The affected limb was larger in 
8 cases in 3 cases it was longer. 

Diagnosis was seldom made before 
operation. In nearly all cases the tumor 
was removed by local excision. The symp- 
toms of pain, limitation of motion and 
contracture were nearly always relieved 
by operation. There were no fatalities but 
postoperative disabilities did occur. 

With these comprehensive studies of 
the literature to 1932, there remains only 
the review of the recent literature. 

From recent articles it appears that 
radium is now used frequently, while of 
the 256 cases previously reported, only 
one patient was treated by radium. 
Baensch‘ recommends radium treatment, 
especially in patients with an enormous 
cavernoma. Radium induces a true de- 
generative regression of the pathologic 
vascular new growth, and properly used 
may restore the natural color and shape 
of the affected region, making plastic 
operation unnecessary. In early childhood, 
when the vascular tissue has a rather 
embryonic character, the regressive changes 
are produced more readily. As age in- 
creases, the dosage and time of exposure 
to radium must be increased. In adults the 
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long period of time required for treatment 
is a disadvantage, but between exposures 
they continue their work. Gerlach® re- 
viewed the cases treated in the Rostock 
Clinic, Germany from 1918-1933, com- 
paring the various methods of treatment. 
Radium was used practically as frequently 
as surgery and combined with surgery. In 
those cases where follow up was possible, 
there were 21 patients treated by surgery 
and 21 by radium with one recurrence in 
each. From the cosmetic appearance the 
author’s finding was in favor of surgery, 
because primary healing resulted in an 
insignificant whitish scar. After radium a 
deforming scar, red pigmentation and 
telangiectasis occurred frequently. Petters- 
son and Romanus’ urge early treatment in 
the first year, preferably in the first 
months, weeks, or even days of life. They 
say, “In recent years, radium treatment 
has been given preference over the previ- 
ously commonly used methods of coagula- 
tion, freezing, electrolysis, injections, or 
surgery which were not infrequently fol- 
lowed by recurrences.”” Auvray’ reports a 
case of a tumor involving the entire right 
cheek in which radium was used success- 
fully and with good cosmetic result. 
Treatment was started when the child was 
twenty-two months old and examination 
at the age of twenty-two years verified the 
good results obtained. Removal combined 
with roentgen therapy is also used. Teller, 
Solis-Cohen and Levine,® because of the 
suspicion of malignancy, employed roent- 
gen rays after surgical removal of an 
extensive, ulcerated, cavernous hemangi- 
oma of the muscles of the leg of a woman 
sixty-three years old. 

Prognosis in cases of angiomatous 
tumors of skeletal muscle is good, although 
Pettersson and Romanus‘ reported a fatal 
case of congenital cavernous hemangioma. 
It is not stated that the tumor involved, 
or was primary in the muscle, but it 
extended from inside the upper part of the 
thorax to the exterior and over the shoulder 
to the midline of the back. Its nearness to 
vital structures contraindicated treatment, 
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and the tumor grew rapidly compressing 
the surrounding organs. Death from bron- 
chopneumonia occurred at the age of five 
months. No deaths occurred among the 
256 cases attributable to the angiomatous 
tumors of the muscles and no fatality has 
been reported from removal or other treat- 
ment of the tumor. 

Cases reported by Stiefel® and Neuhaus® 
are mentioned because hemangiomas pres- 
ent at birth were obstacles to normal 
delivery causing death of the infant in one 
instance and decapitation in another case. 
In Auvray’s case,’ the hemangioma of the 
cheek proved to be a birth obstacle. The 
swelling of the cheek was at first thought 
to be due to the application of forceps. 
These cases again emphasize the impor- 
tance of birth trauma as a possible factor 
in the development of such tumors. 

In discussing a paper by Davis and 
Wilgis,* Brom briefly mentions a case 
apparently similar to Case 1 with associ- 
ated deformities. His discussion is reported 
as follows: “In one case of large venous 
channels associated with hypertrophy of 
the bones of the leg and foot we obtained 
successful obliteration with an interlocking 
suture of catgut, placed directly through 
the skin and through the vessels.’’ From 
the few cases of lengthening and enlarge- 
ment associated with hemangiomas, one 
might assume that the deranged circula- 
tion and abnormally large blood vessel 
channels are factors in the overgrowth of a 
peripheral area: toes, fingers or entire 
limbs. 


SUMMARY 


Two cases of angioma of the skeletal 
muscles are here presented, unusual be- 
cause of multiplicity, location, and size of 
the tumors, and the associated congenital 
deformities which include asymmetry and 
hypertrophy of bone and soft parts. 

A review of the literature gives incidence 
of angiomas in different locations, discus- 
sion of etiology and treatment. 

The treatment in the two cases shows 
that surgical removal of even extensive 
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angiomas can be attempted without exces- 2: Davis, J. S. Primary hemangiomata of muscle. Bull. 
Jobns Hopkins Hosp., 19: 74, March ’08. 


sive blood loss. In one case, surgery Was 3. Davis, J. S. and Kittowsk, E. A. Primary intra- 


followed by roentgen therapy and in the muscular hemangiomas of striated muscle. Arch. 
other it was preceded by radium therapy. Surg., 39: 39-86, Jan. ’30. 
4. Baenscu, W. Uber die Radiumbehandlung der 
Adequate treatment by surgery, irradia- Hamangiome, Deutsche med. Wcbnschr., 60: 923- 
tion or surgery combined with radium or 925, June 22, 34. 
roentgen rays is advised, beginning at an 5- Gertacn, G. Zur Behandlung der Blut- und Lymph- 
gefassgeschwiilste, Beitr. c. klin. Chir., 159: 129- 


age as young as possible since the vascular oun, ae 
tissues of embryonic character yield readily 6. Perrersson, A. S. and Romanus, R. Ein Fall von 
to regressive changes. Haemangioma cavernosum mit tédlichem Aus- 
gang, Acta Paediat., 14: 417-420, 
The Pp rognosis Is good in these CASES, and 7. Auvray, A. Guérison d’un énorme lymphangiome 
no fatality has been noted from surgical de Ia face par Ia radiumthérapie, Bull. et mém. Soc. 


or other treatment. nat. de chir., 60: 61 1-615, May 4, 34. 
8. TeLter, W. H., Sorts-Conen, L. and Levine, S. 
Cavernous hemangioma of leg, Radiology, ’22: 
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Associate Obstetrician and 
Gynecologist 


NJURIES of female perineum, except 
for those incident to parturition, com- 
prise a relatively small group. Severe 

damage may follow violent coitus,!? acci- 
dental injuries, gunshot wounds, and rape.® 
Coitus soon after extensive perineal oper- 
ations has resulted in extreme laceration.‘ 
X-ray and radium therapy, certain plastic 
operations and specific diseases, as syphilis, 
tuberculosis, granuloma inguinale, lympho- 
granuloma,*® may be followed by marked 
scarring and distortion of the perineum. 
Tribal ritualistic practices such as infibula- 
tion® and traumatism of the nymphae 
(Hottentot apron), may produce extensive 
deformities of the female perineum. There 
are few references to the effects of burns 
about or of the female perineum. This 
case Is reported because of the marked 
deformity resulting from an old burn, the 
interesting marital history of the patient, 
and the good postoperative plastic result. 


Case Recorp: The patient is a negress, 
aged nineteen years, who was admitted to the 
Obstetric and Gynecologic Section of Duke 
Hospital Out-Patient Clinic, June 21, 1933, 
complaining of frequent and painful urination 
of five months duration. There had been no 
associated fever, pain in kidney region, acute 
lower abdominal pain or hematuria. Intense 
itching of the lower abdomen and of the 
genitalia had been experienced. Review of 
systems was negative otherwise. 

Family history was unimportant but past 
history was most interesting. At the age of 
fifteen, she fell into an open fireplace and sus- 
tained severe burns over the lower abdomen, 
genitalia and buttocks. She received no medical 
attention and lay in bed at home for a year. 


OLD BURN OF FEMALE PERINEUM 
REPORT OF CASE WITH PLASTIC REPAIR* 


E. C. HaMBLEN, M.D., AND J. RANDOLPH PERDUE, M.D. 


DUKE UNIVERSITY HOSPITAL, DURHAM, N. C. 


Assistant Resident in Obstetrics and 
Gynecology 


There developed marked cicatrization with 
the result that her perineum and genitalia were 
completely covered by scar tissue. She had 
urinated, menstruated and defecated, since 
this time, from an opening “near”’ the anus. 

She gave a history of irregular menses since 
menarche at fourteen years of age, the interval 
between periods varying from two to three 
months. There had been moderate dysmenor- 
rhea during the first day of the flow. L.M.P. 
April 1, 1933 and seven days duration; P.M.P. 
in January, 1933 of seven days duration. 

In spite of the deformity from the burn, the 
patient had married two years previously to 
a healthy twenty-five year old Negro. Inter- 
course had been practiced regularly and with 
apparent satisfaction to both partners, the 
patient assuming a prone position. No dyspa- 
reunia had been experienced. No contraceptives 
had been employed: no pregnancies had 
resulted. 

Physical Examination: The patient was a 
well nourished and developed colored female of 
nineteen in no acute pain or distress. T = 37°c.; 
P. = 82; R. = 20. B.P. 120/80. Examinations 
showed nothing unusual except the abdominal, 
pelvic and rectal ones. Abdominal: Good 
muscle tone; no spasm, tenderness or abnormal 
masses. There was a stellate scar located in 
central lower abdomen and about 4 cm. in 
diameter. Pelvic: All the external genitalia and 
anus were concealed by a broad irregular apron 
of scar tissue confluent with the cicatrization 
of the inner surfaces of the thighs and attached 
to the lower abdominal wall above the pubis. 
The band of scar tissue ended posteriorly at 
the gluteal folds as a ledge. Transverse and 
vertical rugae were numerous (Figure 1). 
There was a small circular dimple in the upper 
third of the scar in midline which on probing 
was found to be a shallow cul-de-sac. In spite 
of this extensive cicatrix, the patient was able 


* From the Department of Obstetrics and Gynecology. 
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to assume the lithotomy position without 
difficulty; there was no limitation of abduction 
of thighs. Digital examination beneath the 


Fic. 1. The app um on admission 
to the hospital June 21, 1933. The apron of scar 
tissue completely conceals the anus and external 
genitalia. 


posterior ledge identified the anus about 1 cm. 
within the pouch formed by the scar tissue. 
Rectal examination showed no obvious ab- 
normalities; the sphincter was of good tone. 
Upon further exploration of this pouch, one 
encountered resilient granular material cover- 
ing the floor; the sensation transmitted to the 
exploring finger was that of rubbing pubic hair. 
About halfway up the floor the smooth feel of 
mucous membrane was noted over a small oval 
area (vulva and hymen): entry could not be 
effected into the vagina. 

Laboratory Findings. UHbg. go per cent (S); 
erythrocytes 3,880,000; leucocytes 10,250 with 
66 per cent polymorphonuclear cells. Catheter- 
ized specimen of urine was, of course, impossible 
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and voided specimen of urine was negative 
except for seven to eight white blood cells per 
b.p.f. Sedimentation rate was 3 mm. in the 


Fic. 2. The perineum following circumcision of the scar 
tissue with the resulting horse-shoe shaped area of 
denudation. The perineum has been shaved following 
reflection of the flaps of scar tissue. The hymen is 
virginal. 


first thirty minutes. Blood Wassermann was 
negative. 

The impression from this examination was 
that there has been little, if any, actual damage 
to the external genitalia. Excretory and 
menstrual functions had kept the pathway 
open. The patient was admitted to the hospital 
for excision of the cicatrix and plastic repair. 

Operation and Postoperative Course. Opera- 
tion was done July 1, 1933 under nitrous oxide- 
oxygen-ether anesthesia. The pouch formed by 
scar tissue was thoroughly irrigated with one- 
half saturated boric acid solution and flushed 
out with Scott’s mercurochrome. The operative 
site was prepared as usual with alcohol and 
Scott’s mercurochrome solution. The shelf of 
scar tissue was bisected by a longitudinal in- 
cision extending from the posterior edge to the 
suprapubic abdominal attachment. When the 
two flaps of scar tissue were reflected, the 
external genitalia were exposed and found 
normal and not damaged by scar formation 
(Figure 2). There was a heavy growth of normal 
pubic hair. The hymen was intact. The peri- 
neum was shaved and thoroughly scoured with 
green soap and prepared again with Scott’s 
mercurochrome solution. The patient was re- 
draped. The inner surfaces of thighs and 
perineum were circumcised of scar tissue. The 
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resulting horseshoe area of denudation is 
shown in Figure 2. Plastic repair simply con- 
sisted of buried interrupted sutures of No. 2 


1933 (36 days after operation). Healing is complete 
except for several small areas at the lower poles of the 
denuded area. Scar tissue formation is not excessive. 


chromic catgut for hemostasis and obliteration 
of dead spaces and of coaptation of skin edges 
with interrupted silkworm sutures. A number 
of crucial incisions were made on the inner 
surfaces of the thighs for relief of tension and 
to allow better approximation of the skin 
edges. 

The postoperative course was satisfactory. 
The wounds were dressed daily with vaseline 
gauze. On the seventh day there were some 
stitch infections at the lower edges of the repair 
and vaseline dressings were discontinued and 
boric acid compresses were applied every four 
hours. Liquid diet was given for the first ten 
days and no bowel movements resulted during 
this time. Some infected sutures were removed 
on the tenth day and the remainder on the 
fourteenth day; the repair had healed per 
primum except for several small areas in the 
lower poles which showed healthy granulations. 
At this time a cradle was used with moderate 
heat and perineum was kept exposed and 
cleansed frequently with boric acid solution. 
The appearance of the perineum on August 5, 
1933, thirty-six days after operation, is shown 
in Figure 3. The patient was discharged from 
the hospital August 14, 1933, forty-five days 
after operation. At this time there were only 
two small areas, the larger 2 X 5 cm., which 
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were not completely epithelialized. 
The patient was not seen again until May 28, 
1934, approximately eleven months following 


Fic. 4. Appearance of perineum on May 28th, 1934 
(approximately 11 months following operation). A 
ledge of scar tissue has formed about the symphysis, 
but has resulted in no contracture. The hymen has 
been ruptured and well effaced by physiologic inter- 
course. Patient is now 7 months pregnant. 


operation. There had followed normal physi- 
ologic sexual congress without dyspareunia 
and the patient was now seven months preg- 
nant. The condition of the perineum at this 
time is shown in Figure 4. There had been no 
contractures; the thighs could be completely 
abducted. No further visits have been made 
by the patient, but her local physician reported 
a normal and uncomplicated labor at term. 


Discussion and Summary. We have 
found few references to perineal burns in 
the literature. Blair’ described a case in 
which a contracture in the region of the 
symphysis, following an extensive burn of 
the lower abdomen, required excision and 
plastic repair. Holzapsel® recorded recently 
a case in which an old burn caused a broad 
cicatricial band extending upward from 
the fourchette and across the posterior half 
of the vagina. Treatment by excision and 
resuturing of the skin layers in different 
planes by means of skin flaps gave a 
satisfactory result. 

To summarize, the case reported by us 
showed an extensive cicatrix, resulting 


Fic. 3. The appearance of the perineum on August 5th, ay 
® ’ 
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from a burn; the uninjured and virginal 
external genitalia and the anus were 
covered by this apron of scar tissue. 
Menstrual and eliminative functions were 
not impaired and were instrumental in the 
production of a marsupium, formed by the 
scar tissue apron, the inner surfaces of 
the thighs and the vulva. Marriage fol- 
lowing this injury resulted in satisfactory 
intercourse through the medium of this 
artificial vagina with ample sexual stimula- 
tion being afforded from vulval friction. 
Excision of the cicatrix and plastic repair 
yielded a good result and was followed 
shortly by normal coition, pregnancy, and 
normal labor. 
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AMEBIC GRANULOMA SIMULATING CARCINOMA 
OF COLON AND RECTUM* 


FRANK C. YEOMANS, M.D., F.A.C.S. 


NEW YORK 


of amebiasis in the large intestine 
is the rare amebic granuloma. 
According to Meleney, the ameba possesses 
two modes of action on its host: a mechan- 
ical invasion and a toxin, causing edema 
and fibrin formation, with degeneration of 
cells and intercellular fibers. With extensive 
ulceration, there is usually a_ general 
thickening of the bowel wall due to edema, 
most marked in the submucosa which may 
be several times its normal thickness. 
In the acute fulminating cases there is a 
lack of inflammatory response in the 
tissues; lymphocytes, not polymorph- 


the protean manifestations 


nuclear cells, predominating. The process 
is essentially destructive. 


In some cases of chronic infection, the 
slower inflammatory process results in the 
formation of large amounts of fibrous 
tissue in the submucosa, the muscularis 
and the subserosa. The interior of the 
bowel at the site of fibrosis is ulcerated 
and amebas have been detected in these 
tissues, although not always demonstrable 
elsewhere in the colon. This ulcerated, 
edematous, fibrotic lesion constitutes the 
typical amebic granuloma which may so 
mimic malignant disease as to be mistaken 
for carcinoma. In 1931, Gunn and Howard 
reported three cases of amebic granuloma 
of the large bowel and pointed out that the 
symptoms, signs and radiographic appear- 
ance may be identical with those of malig- 
nant disease. The preoperative diagnosis 
in their cases were (1) tumor of transverse 
colon in a thirty-nine year old male; 
(2) carcinoma of cecum in a 37 year old 
male, and (3) carcinoma of a colon in a 
male, age forty-one years. The first two 


patients died, but the third following 
resection of the colon, recovered. In all the 
cases amebas were found in the sections 
of tissue taken through the ulcer of the 
granulomatous lesions. There were no 
demonstrable amebic lesions in the re- 
mainder of the colon of these cases. Of 
course, the possible coexistence of amebiasis 
and cancer must be borne in mind. 


Case 1. Mr. F., age thirty-six years, was 
admitted to the hospital with the probable 
diagnosis of carcinoma of the rectum. During 
the previous two months he had ten to twelve 
bloody rectal discharges daily, accompanied 
by pain over the sacrum. There was no loss of 
weight. 

He gave a past history of pneumonia in 1915, 
typhoid fever in 1913, gonorrhea and syphilis 
in 1912. He had returned recently from 
Mexico. 

The reflexes were normal. Red blood cells 
numbered 4,800,000; white cells 8,000; poly- 
morphonuclears 63 per cent, eosinophiles 
2 per cent, and the hemoglobin was 94 per cent. 
The blood pressure was 120/60. The blood 
Wassermann and the urine were negative. No 
ova or parasites were found in the stools. 

Roentgen ray study of the colon showed, 
“Some spasm but no defects.” 

Examination in October, 1933: The finger 
could just reach an induration on the posterior 
rectal wall, which felt less hard than cancer. 
Proctoscopy showed several typical amebic 
ulcers at and below the rectosigmoid. The 
palpable indurated area proved to be an 
ulcerated swelling (granuloma) and a biopsy, 
taken from its margin, was reported as 
“inflamed rectal polyp.”” Microscopic examina- 
tion of material taken directly from the ulcers 
showed many motile Endameba histolytica. 
The patient responded promptly to amebacide 
therapy. 


* Presented at the Thirty-sixth Annual Meeting of the American Proctologic Society, Atlantic City, N. J., June 
10-I1, 1935. 
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Case u. I am privileged to report another 
case occurring in the service of another surgeon 
at the Polyclinic Hospital. A man, age thirty- 


Fic. 1. Amebic peas of colon, male, age thirty-six 
years. Large ulcers and edema. 


six, had intestinal disturbance and abdominal 
pain since March, 1933. The urine and blood 
Wassermann were negative; red blood cells 
numbered 4,200,000 with hemoglobin of 85 per 
cent; white blood cells 28,600 with polymorpho- 
nuclears 84 per cent. In September the patient 
was confined to bed with pain localized in the 
right upper quadrant of the abdomen. A 
diagnosis of perinephritic abscess was made 
but at operation a subhepatic abscess was 
drained of six ounces of pus which grew staphlo- 
coccus aureus. Ten days later the patient 
developed an intestinal obstruction. At laparot- 
omy a hard tumor mass, considered malignant, 
was found involving the splenic flexure. The 
transverse colon was edematous and _ its 
mesentery was infiltrated with palpable lymph 
nodes. Immediate cecostomy gave prompt 
relief. An x-ray film on November 14 showed 
“filling defect in several sections of the trans- 
verse colon. One filling defect in left transverse 
colon was not materially modified and may 
consist of polyps or other growths.”” November 
16, the transverse colon and splenic flexure 
were resected, with an end-to-end anastomosis. 
The patient died two days later of surgical 
shock and septic absorption. 

The specimen of colon, 24 cm. long, showed 
an edematous mucosa and thirteen large, 
ragged, eroded ulcers with slightly undermined 
margins and a purulent membrane on their 
surfaces. (See Fig.) Microscopically there was 
complete destruction of the mucosa at the site 
of the ulcers, with heavy exudate of fibrin and 
leucocytes. The latter infiltrated the sub- 
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mucosa. Along the margin of the ulcerations 
in some of the sections numerous amebas were 
found, some of which contained red blood cells. 


I know of two other cases occurring in 
another hospital in New York in which 
malignancy was strongly suspected until 
the specific organisms were discovered. 

Lund and Ingham reported 5 cases of 
virulent amebic infection in men, all of 
whom died. Appendectomy was performed 
in two of these patients and, in a third, an 
abscess in the right lower quadrant of the 
abdomen was drained. At autopsy, an 
abscess of the liver was found in two of 
these cases. Purulent material from one 
of the hepatic cysts contained Endameba 
histolytica. 

The cases cited again emphasize the 
importance and value of proctosigmoidos- 
copy in diagnosis. Examination of stools, 
as routinely done in the majority of 
hospitals, frequently fails to show ova or 
parasites, when present. If endoscopy 
reveals the typical amebic ulcers, as it 
frequently does, material taken directly 
from the lesions and examined immediately 
on the warm stage of a microscope, will 
demonstrate the specific organism. 

In acute cases, the thickening of the 
bowel wall, due to edema and swelling, 
may constrict the lumen to the point 
of near obstruction. Intensive amebacide 
therapy is indicated. Temporary cecostomy 
under local anesthesia may be imperative. 
Radical operation under these circum- 
stances is contraindicated and is almost 
invariably fatal. 

On the other hand, when a typical 
localized granuloma, the result of chronic 
amebic infection, has become an organic 
obstructive lesion, not affected by anti 
amebic treatment, radical surgical inter- 
vention is necessary and holds out the 
prospect of a favorable issue. 


SUMMARY 


The pathology of acute and chronic 
amebic granuloma of the colon is stated. 
{Concluded on p. 371.} 
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SIGMOIDORECTAL INTUSSUSCEPTION 
DUE TO CARCINOMA OF THE SIGMOID 


A. A. SALVIN, M.D. 


Associate Surgeon, Sydenham Hospital 


NEW YORK CITY 


NTUSSUSCEPTION is in itself an 
uncommon condition. It seems to be 
peculiar to the first years of life, as 

more than 75 per cent of the recorded 
cases are in children under two years of 
age. The site of the invagination is usually 
quite high up in the bowel, the ileocecal 
variety exceeding all others in incidence 
by a ratio of something like 40 to 1. 

Invagination of the large intestine is 
rare, and for the sigmoid to be the in- 
vaginate with descent into the rectum is 
even more unusual. Of the 123 adult cases 
collected by Gueullette! and published 
In 1925, only 18 concerned intussusception 
of the lower bowel, to which, Laurent, 
searching the literature up to 1930, and 
the present author’s own investigations 
in the most recent publications have 
failed to add a single case. 

Therefore, a case of invagination of the 
sigmoid colon into the rectum in a patient 
sixty years of age is of interest, not only 
on account of the rare features of the 
condition but also because of the successful 
outcome of the radical treatment found 
necessary in dealing with an extremely 
desperate condition. The report of this 
case follows. 


CASE REPORT 


History. The patient, a German haroness, 
sixty years of age, was admitted to Sydenham 
Hospital June 8, 1931, with the following 
history: For the previous two years she had had 
piles and slight bleeding from the rectum 
on defecation. For about nine months (since 
October, 1930) she had lost strength and 
appetite and had been under treatment for 
arthritis and anemia. About a week before 


entering the hospital, the bleeding from the 
rectum had become almost continuous, with 
diarrhea, the passage of mucus and an almost 
constant desire to defecate. Lower abdominal 
cramps, varying in their duration and severity, 
often accompanied these evacuations, with 
anorexia, nausea and vomiting. The temper- 
ature remained normal, but the vomiting 
grew steadily more severe and continuous, and 
during the last few days nothing but blood 
and mucus had passed from the bowel. The 
patient was so weak that a transfusion of 
500 c.c. of blood had to be done at her home 
before she could be transferred to the hospital. 

The previous medical and personal history 
was irrelevant. 

Examination. On examination the dehy- 
drated and emaciated patient presented a 
clinical picture typical of advanced intestinal 
obstruction. The abdomen, although not 
rigid, was very tender on palpation, which 
disclosed a hard, sausage-shaped mass in the 
left lower quadrant. Rectal examination showed 
the anal orifice closed and smeared with 
dirty, blackish blood. The veins of the lower 
hemorrhoidal plexus were engorged but no 
nodes that could be designated as “piles” 
were found. High in the ampulla the palpating 
finger encountered a hard mass which could be 
readily outlined and suggested the shape of a 
much swollen uterine cervix as palpated from 
the vagina. The examining finger, when 
withdrawn, was covered with blood. A diagno- 
sis of sigmoidorectal intussusception was made, 
and the patient immediately prepared for 
operation. 

Operation. Under spinal anesthesia, the 
peritoneal cavity was entered by incision 
through the left rectus abdominis. The lower 
part of the descending colon and the upper 
part of the sigmoid were found greatly dis- 
tended, the liquid fecal material with which 
they were filled showing black through the 
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greatly thinned walls. About 2 inches above 
the sigmoidorectal junction an intussusception 
of sigmoid into rectum had taken place. The 


oN ENEMA 


taken December 12, 
(Dr. J. T. Travers). 


. Roentgenogram 1934 


portion of the sigmoid which formed the edge 
of the intussuscipiens was edematous and so 
swollen as to form a very tight constricting 
ring. That portion, which with its mesentery 
formed the intussusceptum, was gangrenous, 
making it out of the question to attempt 
reduction by traction or expression or a 
combination of both traction and expression. 

The entire invaginated area, which measured 
37 cm. in length and represented practically the 
entire sigmoid, was, therefore, resected. In 
order to approximate the severed ends of the 
large bowel, the rectum had to be mobilized by 
an incision through the perirectal serosa. The 
stomata were extraperitonealized with Pagen- 
stecher sutures. The abdominal wound was then 
narrowed, leaving two iodoform drains. 

Pathological Report. Dr. A. A. Eisenberg, 
Director of the Pathological Department, re- 
ported as follows: “The specimen consists of 
sigmoid colon, the entire mass measuring 37 cm. 
in length. There is an intussuscepted part of the 
sigmoid, measuring about 8 inches. Projecting 
from the lower part of the mucosa there is a 
large fungating mass, apparently carcinoma. A 
few enlarged glands are also seen. 

Histological Examination. (a) Sections of 
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tumor show marked invasion by carcinomatous 
tissue, with much inflammation; also necrotic 
changes. (b) Sections of gland-like mass show it 
to be fatty tissue with inflammatory and 
necrotic changes. 

Pathological Diagnosis. Papillary adenocar- 
cinoma of sigmoid; sigmoidorectal intussuscep- 
tion with gangrene of the invaginate. 

Postoperative Course. Though the patient 
was greatly weakened and dehydrated she 
gradually recovered. The colostomy retracted 
to such an extent that it eventually reached 
the posterior border of the incision in the rectus 
abdominis muscle. On the fifteenth post- 
operative day the colostomy opening was 
enlarged by the application of a Mikulicz 
crushing clamp. On July 7, twenty-nine days 
after operation, the patient’s condition was so 
good that it was decided to close the colostomy 
opening. 

Closure of Artificial Anus. Under local 
anesthesia, the gut was carefully dissected 
free from the surrounding tissues so as to avoid 
the penetration into the peritoneal cavity. 
When this was accomplished it was seen that 
on the anterior and lateral aspects the distance 
between the severed ends of the bowel was too 
great to permit their being drawn together 
with Lembert sutures, as too great a tension 
would thus be exerted, making cutting-through 
of the stitches certain. In this contingency, the 
aponeurosis of the anterior sheath of the rectus 
was raised to make two sliding flaps (1 inch 
wide by 244 inches long). These were sutured 
together, and this “piece” then applied to cover 
the gap between the ends of the severed bowel, 
being fixed in place by Pagenstecher sutures. 
The overlying skin was drawn together by 
interrupted sutures of silkworm gut, and two 
rubber dam drains inserted. 

The following day the wound was dry with- 
out reaction, and the next day there was a 
natural bowel movement by way of the anus. 
Thereafter there was a slight discharge from 
the wound which, five days after closure of the 
artificial anus, had a fecal odor. Regular defeca- 
tion by the natural route took place, however, 
and the general condition was excellent. On 
July 15, 1931, the patient was permitted to 
go home, though the fistula did not close 
entirely until September. 

When examined by the author in company 
with Dr. Freund on March 23, 1932, the 
wounds were found entirely healed and the 
patient in excellent condition, having gained 
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25 pounds in weight. Daily evacuations through 
the rectum were taking place. 

The patient was last examined, fluoro- 
scopically, roentgenographically and by procto- 
scope, in December, 1934, three and a half 
years after operation, and found to be in perfect 
health, both in respect to the lower bowel and 
the general systemic condition. There was no 
evidence pointing to recurrence of malignancy 
as demonstrated by the roentgenogram. 


REVIEW OF LITERATURE 


In studying the protocols of similar 
cases, but few have been found which 
presented features parallel to the one 
which has just been described. Nearly all 
cases of intussusception seen in adults 
are due to the presence of a tumor, usually 
pedunculated, which will be found at 
the head of the prolapsing segment. 
The mechanism is explained as due to the 
effect of peristaltic waves acting on the 
tumor so that it drags upon the section 
of bowel wall to which it is attached. This 
causes a spastic contraction of the bowel 
over the tumor. The structure of the 
intestinal wall is such that, when a certain 
segment is spasmodically contracted, the 
area adjoining it will be relaxed. The 
downward drag of peristaltic action pulls 
a segment of the gut into this relaxed 
area and intussusception is begun. The 
colon seems to be the location of most 
of the carcinomatous growths which have 
caused invagination in this way. If the 
intussusception is of the sigmoid flexure, 
it has a tendency to descend toward the 
anus. It may make its way entirely through 
the anal opening, so as to present as a 
rectal prolapse (Sullivan?). 

Though many adult cases are first mani- 
fested by an acute attack with symptoms 
pointing to intestinal obstruction such as 
are regularly seen in young children, there 
is usually a previous history of constipa- 
tion accompanied by frequent sanguineous 
or mucosanguineous discharges from the 
bowel. The pathological changes which 
take place are rapid and productive of 
violent symptoms in proportion to the 
extent of obstruction which exists. There 
will be, of course, also nutritional disturb- 


Salvin—Intussusception 


American Journal of Surgery 369 


ances in the intussusceptum because of 
the congestion of the veins of the meso- 
colon caused by pressure of the infolding 
wall. If the “‘collar”’ is tight at first, these 
will be soon in evidence; but if the pressure 
is not great, congestion will be gradual 
and the serious consequences of venous 
stasis will not appear so promptly. How- 
ever, in the majority of cases gangrene 
supervenes if surgical relief is not afforded. 

In 1907 Robert C. Coffey* published the 
case of a Chinaman, fifty years of age. 
When first seen, a tumor, which proved to 
be the apex of an intussusception, pro- 
truded at the anus. This was reduced 
through an abdominal incision, but at the 
sigmoid flexure a carcinoma was found 
which involved almost the entire cir- 
cumference of the intestinal canal. The 
malignant section of bowel was removed 
and anastomosis performed. This was suc- 
cessful, in that fecal material passed 
through the anus, but the patient died in 
two days “‘of stercoremia and peritonitis.” 

Coffey remarked that, if he had another 
such case, he would do it in two stages; 
that is, reduce the intussusception first, 
and remove the carcinoma later. He noted 
that, for some reason, radical operation 
has not been as successful as one would 
naturally suppose, and that most cases of 
gangrenous intussusception are fatal (70- 
go per cent). He also expressed the opinion 
that, in the future, radical excision for gan- 
grenous intussusception would be accom- 


- plished more frequently and successfully. 


The most complete study of intussus- 
ception in adults ever made, that of Eliot 
and Corscaden,‘ appeared in 1911. Of the 
300 cases collected by these authors, 11 
appear from the brief protocols provided 
to be similar in many ways to that which 
is the occasion of this paper. Of these, 6 
were caused by tumors of the benign type 
and 5 of the malignant type. 

These cases represent about 4 per cent 
of the series, a lower figure for sigmoidal 
intussusception than is found in the later 
work of Gueullette (1925), among whose 
123 collected adult cases there were 18 
sigmoidorectal invaginations, or about 
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14.5 per cent. In the interval between the 
publication of Eliot and Corscaden and 
that of Gueullette I have found but few 
case reports which present features similar 
to those of my own. Two, however, that of 
Delannoy,*® which is accompanied by an 
extensive review of literature and con- 
sideration of the whole subject of intussus- 
ception, and that of Laurent,® have so 
many features in common that a com- 
parison is of great interest, particularly the 
choice of surgical treatment and the final 
outcome. 


DIAGNOSIS 


My case illustrates the need for greater 
care in rectal diagnosis. When a patient 
of about sixty years who has never noticed 
the condition at any previous time com- 
plains of “piles” or rectal bleeding, the 
doctor should not make a hasty diagnosis 
of hemorrhoids but rather resort to a very 
thorough examination with the finger and 
the proctoscope. He should at all times 
have in mind the possibility of finding a 
lesion in the upper rectum or sigmoid. 
Despite the infrequency of intussuscep- 
tion in the adult, this condition, too, 
should be thought of, especially when 
symptoms of intestinal obstruction are in 
evidence. 

Hemorrhoids. Engorgement caused by 
a tumor, due to disturbance of circulation 
of the upper part of the rectum, should be 
readily differentiated from hemorrhoidal 
nodes, and even an examiner inexperienced 
in proctology should never be misled by the 
patient’s statements in this regard. Even 
without the proctoscope or sigmoidoscope, 
the finger can usually reach the hard 
mass, feeling like the vaginal portion of 
the uterine cervix, which is the descend- 
ing head of an intussusception, and when 
this finger is withdrawn it will generally 
be found to be covered with blood. My 
patient was never operated on for piles, 
and the engorgement of the veins of the 
inferior hemorrhoidal plexus designated as 
“piles” disappeared entirely after the 


resection of the intussuscepted sigmoid, 
and did not return. 
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Prolapse. If the head of the intussus- 
ception descends so far as to present at 
the anus, it will, of course, have to be 
differentiated from prolapse of the rectum. 
In this connection it may be mentioned 
that the surface of the prolapsed rectum 
will be found soft to the touch, and re- 
placement of the gut will be readily 
accomplished, the bowel remaining in 
position until an increase in intra-abdomi- 
nal pressure, such as that from straining 
at stool, causes it to descend again. If it 
is possible to insert the examining finger 
between the wall of the rectum and the 
presenting mass, it is probably an intussus- 
ception. If the distention and tenderness 
of the abdomen are not so great as to 
prevent satisfactory palpation, the detec- 
tion of a sausage-shaped tumor will 
be strongly confirmative evidence for 
intussusception. 


TREATMENT 


The results in the case here presented 
leave little doubt as to the wisdom of 
radical extirpation of the intussusception, 
even in cases where gangrene has not yet 
set in and the patient has not been reduced 
to the extreme state of enfeeblement pre- 
sented by the subject of this report. 

Of course surgery must be reinforced by 
all the other aids which can be marshalled 
to relieve dehydration and chloride deple- 
tion, as well as ample provision for drain- 
age of the decomposing intestinal content. 
Non-surgical methods of reducing intus- 
susception have no place in advanced adult 
cases such as is here described. The circu- 
latory changes which take place so early in 
the mesentery forbid resort to hydrostatic 
or air-pressure, or massage, for any attempt 
at “‘blind” reduction is merely delay which 
so jeopardizes the life of the patient as to 
be little short of homicidal. Even if a 
newgrowth is not detected at the first ex- 
amination, the likelihood of its presence 
in patients of advanced years is so great 
that resection must be regarded as the 
only reasonable course to pursue under 
any circumstances. 
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We have to remember that intussuscep- 
tion is a dynamic process in contradistinc- 
tion to the static condition of obstruction 
due to carcinoma. 

For the static obstruction associated 
with carcinoma, colostomy or ileostomy is 
the ideal procedure to follow if radical 
resection cannot be done at once; but for 
the dynamic process of intussusception, 
which always progresses irrespective of 
the fact that ileostomy has been done, 
there is no doubt but that prompt radical 
resection is the proper procedure. It may 
be noted that the preliminary ileostomy 
was preferred in the cases of Laurent and 
Delannoy and that both patients died 
before the second stage of the operation 
could be performed. 


SUMMARY 


1. Intussusception occurs rarely in the 
lower part of the large bowel. Its incidence 
in adults in the fifth, sixth and seventh 
decades of life is very rare. 

2. Report is made of a case of invagi- 
nation of the sigmoid in the rectum, the 
patient being a woman of sixty. The ex- 
citing cause of the intussusception was a 
carcinoma of the sigmoid, and the in- 
vaginated portion was gangrenous when 
the lesion was discovered. 

3. Treatment was by immediate ex- 
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cision of the intussusception (practically 
the entire sigmoid) with establishment of 
a temporary colostomy, and administra- 
tion of supporitve measures to combat the 
depleted systemic condition. The colos- 
tomy was closed twenty-nine days after 
the first operation. 

4. The differential diagnosis from hem- 
orrhoids and prolapse is discussed. 

5. The necessity for prompt radical 
surgery is emphasized. I am decidedly 
opposed to preliminary ileostomy or colos- 
tomy, advocated by French surgeons, for 
the reason that it fails to relieve the 
progressive condition of intussusception 
and the patient most often dies before the 
second stage of the operation is reached. 
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CONCLUSION OF DR. YEOMANS’S ARTICLE* 


Clinically the tumefaction may so mimic 
malignant disease as to be mistaken for 
carcinoma. 

Two cases are detailed in one of which 
the true nature of the condition was dis- 
closed by sigmoidoscopy, in the other only 
at autopsy. 

The diagnostic value of sigmoidoscopy 
Is stressed in recognizing amebic ulcers 
and obtaining material directly from them 
for smears. Amebas are thus frequently 


found when examination of the stools is 
reported as negative. 

The treatment of amebic granuloma is 
briefly outlined. 
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FETAL ADENOMA WITH HEMORRHAGE* 
AN OPERATIVE PROCEDURE FOR THE RELIEF OF ASPHYXIA WITH CASE REPORT 


Aucust WENDEL, M.D. 


ARYING degrees of hemorrhage 

occur in fetal adenomas of the 

thyroid gland with a high degree of 
frequency but more of pathological than 
surgical interest. Such hemorrhages are 
seldom extensive enough to necessitate 
immediate surgery to save the patient’s 
life; likewise, in the majority of cases they 
are seldom of clinical significance. Why 
should it be so infrequently of clinical and 
surgical significance, when secondary de- 
generative changes and hemorrhage in 
adenomas are seen with clocklike regularity 
in the daily routine of the pathologist? 
In fact, hemorrhage into the thyroid 
gland is almost unknown in the absence 
of adenomas. 

The very nature of the inflammatory 
reaction which surrounds the thick dense 
capsule of all fetal adenomas and firmly 
binds the tumor to its environment, espe- 
cially the trachea, has often suggested to 
me the possibility of its advantageous use 
in emergency cases of asphyxia due to 
tracheal compression or collapse in which 
an approach to the trachea is impossible. 
By simply causing traction with several 
Allis’ forceps on the posterior portion of 
the capsule from within the cystic cavity 
away from the trachea, compression should 
be relieved. This case has offered me the 
first opportunity to try a technic patterned 
after this thought. 

The object of this paper is two-fold; 
1. to add to the literature another case of 
spontaneous hemorrhage into a fetal ade- 
noma which necessitated immediate surgical 
intervention to save the patient’s life and, 
2. to describe the procedure used and 
present it as a method of surgical approach 
in the treatment of tracheal compression 
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or collapse with impending fatal asphyxia 
where, on account of the magnified depth 
to which the trachea is displaced in short 
and thick necked individuals, it is almost 
impossible to do a tracheotomy. 

Hemorrhage of clinical and surgical 
significance is really more frequent than 
one is led to believe from a study of the 
statistics of the large group clinics. Too 
numerous to mention, although too fre- 
quent to be considered rare, are the number 
of cases reported by the individual surgeon. 
He and the general practitioner, rather than 
the goiter surgeon, usually see these cases 
first. The patient whose life is in immediate 
danger seldom finds time or seldom lives 
long enough to reach the services of the 
specialist. Death occurs so rapidly at times 
that an erroneous diagnosis is made and 
vital statistics are deprived of their just 
interpretation. The general practitioner 
and too many individual surgeons are 
negligent in reporting rare and interesting 
cases. 

On the contrary many fetal adenomas 
escape detection, when multiple through 
confusion with the socalled adenomatous 
or nodular goiter, and when single with a 
cyst. Most confusion occurs in older 
patients, for in the young most tumors of 
the thyroid gland between the ages of 
ten and twenty years are likely to be fetal 
adenomas. Hertzler! has done much to 
iron out the confusion in old patients 
by a comprehensive study which has 
materially helped to eliminate this source 
of error. 


CASE REPORT 


About 1 year ago a white male fifty-four 
years of age, who was rather short and stout 


* From the Department of Surgery, Northwestern University Medical School. 
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but nevertheless very active and strong, con- 
sulted me for a goiter, the size and shape of a 


hen’s egg of many years duration. The tumor 


Fic. 2. 

Fic. 1. Fetal adenoma removed at the Hertzler Clinic 
as a prophylaxis. Note the thick heavy capsule. 
Fic. 2. Similar tumor removed at the same clinic to 
relieve tracheal compression. Again note the capsule 
and also how firmly it is adherent and attached to 
the atrophic and apparently normal thyroid tissue 
removed with the tumor; the capsule was likewise 

adherent and attached to the trachea. 


was in the midline, somewhat fixed to its en- 
vironment and moved up and down with 
deglutition. The thyroid gland was just pal- 
pable, soft and contained no nodulations. 
There were neither subjective nor objective 
symptoms of any increase in thyroid activity. 
The blood pressure reading was 210/110 mms. 
of Hg. The patient was told he had a fetal 
adenoma which, on account of its treacherous 
nature, should be removed for any one of the 
following reasons: (1) danger of sudden death 
from mechanical interference with breathing 
before medical aid could be had, (2) malignant 
degeneration and last, but not least, (3) 
toxicity which would not jeopardize his life so 
suddenly. This was the last I saw of the patient 
for the time being. 

One year later an emergency call was re- 
ceived, as he was choking to death. The sudden 
asphyxia was precipitated while returning to 
bed after defecation. I found the patient sitting 
up in bed with aid, unconscious and gasping 
desperately for air. From the clavicles up he 
was actually purple, both eyes were closed 
and protruded from their orbits, and _ his 
tongue stuck out like a cucumber. The tumor 
was tense and as hard as a baseball, fixed to 
the surrounding tissues and occupied most of 
the neck in the midline. The pulse was very 
rapid and thready. The entire body was cyano- 
tic, cold and covered with minute beads of 
perspiration. 

A deep midline incision was made immedi- 
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ately into the tumor mass. Marked improve- 
ment followed the evacuation of the contents 
of the tumor which was composed of a gelati- 


Fic. 3. Diagrammatic sketch of the operative procedure 
in which the floor of the cystic cavity had to be 
advanced in order to show how the mattress-sutures 
bite into the posterior portion of the capsule in the 
vicinity of the trachea. The depth to which the 
trachea is displaced makes it impossible to illustrate 
same. a. Posterior capsular wall of cystic cavity 
adherent to the trachea. 6. Ribbon muscles and 
anterior capsular wall. 


nous mass of old blood clots, fresh blood and 
greyish colored fragments of degenerated 
tissue. The cystic cavity was lightly packed 
with gauze bandage. Respiration returned and 
became regular, though somewhat labored and 
stertorous. His color returned, the body became 
warm and the pulse became slower and 
stronger. Improvement continued and within 
an hour it was possible to transport the patient 
to the hospital. In spite of the marked im- 
provement unconsciousness continued. 

Here the wound was prepared surgically and 
without anaesthesia the contents of the once 
cystic cavity was removed gently with a curet. 
Disintegrated fragments of degenerated thick 
fibrous tissue were distributed among the 
old blood clots and fresh blood. The capsule of 
the tumor was fairly thick and indurated, cal- 
careous in places and firmly fixed to the sur- 
rounding structures, especially at the trachea. 
Its inner lining was relatively smooth and 
showed no evidence of malignant infiltration. 
Exploration of the thyroid gland revealed no 
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other nodulation than the adenoma described. 
The remainder of the surgical procedure is 
described later. Upon completion of the oper- 
ative procedure breathing became normal, lost 
its stertor and somewhat labored embarrass- 
ment, remaining so until several hours later 
when the unconsciousness was found to be a 
coma. Respirations then assumed the deep, 
regular and stertorous type seen in cerebral 
catastrophies. Prior to surgical intervention 
there was no time for a complete physical 
examination. The physical findings on later 
examination were (1) arteriosclerosis, (2) systolic 
blood pressure over 300 mms. of Hg., (3) coma 
with deep, labored, stertorous and regular 
breathing, (4) contracted and fixed right pupil, 
(5) dilated and fixed left pupil, (6) absent 
abdominal reflexes, (7) absent right knee jerk, 
and (8) sluggish left knee jerk. The coma 
deepened, body temperature began to riseand 
reached 112°F. just before death twelve hours 
later. Autopsy was not obtained. 

The material recetved from the operating 
room was a conglomerate and gelatinous mass 
of old blood clots and fresh blood interspersed 
with small disintegrated fragments of greyish- 
white tissue. Microscopic examination revealed 
a few typical bundles of keloid like connective 
tissue, showing the tinctorial reaction of 
degeneration, some fetal thyroid tissue, old 
blood clots and much fresh blood. At no time 
did any section present malignant degeneration. 


Von Burg? was the first to report and 
discuss in detail 12 cases of hemorrhage 
occurring in the thyroid gland at the 
Zurick Surgical Clinic over a period of 
20 years. He includes in his report 28 cases 
collected from the literature. His patho- 
logical reports are not conclusive enough to 
determine the number of fetal adenomas 
encountered. Schwéerer* reviews 18 cases 
of thyroid apoplexy scattered among 2500 
goiter operations within 25 years. In the 
group there is only one fetal adenoma and 
two malignant goiters. The latter probably 
had origin in preexisting fetal adenomas. 
MacCarty‘ has never seen a hemorrhage 
into a fetal adenoma extensive enough to 
necessitate emergency surgical interven- 
tion. Graham’ believes that in the majority 
of cases hemorrhage into fetal adenomas is 
of no clinical significance. Clute® has never 
seen a case in which the hemorrhage was 
sufficiently severe to cause death or en- 
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danger life; although over a period of ten 
years at the Lahey Clinic he estimates that 
there were only seen 6 cases in which 
hemorrhage was of clinical significance. He 
has never seen a hemorrhage into an ad- 
enoma that ruptured the capsule. Deegan,’ 
in five hundred partial thyroidectomies saw 
only one case in which hemorrhage was 
the sole reason for operative interference. 
Crile,’ in a clinical analysis of 20,000 
thyroid operations makes no mention of 
hemorrhage into fetal adenomas as the 
primary reason for operative interference. 
Most hemorrhages into adenomas gener- 
ally are gradual and usually respond to 
conservative treatment. Nevertheless the 
surgeon should always be prepared and 
have the patient under careful hospital 
supervision, for minor symptoms can 
assume larger proportions. By conservative 
treatment I mean rest in bed with a 
backrest, i ice collar, morphia, dry diet and 
in addition, a sterilized emergency outfit 
held in readiness for any sudden respiratory 
embarrassment. Von Burg very aptly sum- 
marizes the treatment when he says that 
it is better if the surgeon holds off and 
waits for the arbitrary course of events 
with a prayer and a knife in his hand. 
Embarrassment to respiration with its 
subsequent complications is the sole reason 
for surgical intervention, whereas the 
control of hemorrhage is only of secondary 
importance. Fatal asphyxia can occur so 
suddenly that death supervenes before an 
attempt can be made to prevent it; so that 
the procedure used must be adapted to 
existing circumstances. Surgical procedures 
which adapt themselves to the care of 
sudden respiratory embarrassment caused 
by intra-adenomatous hemorrhage are: 
incision into the tumor mass with evacua- 
tion of its contents, aspiration, tracheot- 
omy and resection enucleation. Each has 
its indication and contraindication. 
Tracheotomy is often too difficult to 
perform in stout and short necked indi- 
viduals in whom an adenoma is situated in 
or near the midline of the neck behind the 
sternoclavicular rim and directed toward 
the mediastinum. Most fetal adenomas 
that I have seen at the Hertzler Clinic were 
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single rather than multiple. An adenoma in 
the neck above the sternoclavicular rim 
rarely causes compression of the trachea 
with subsequent asphyxia, for in this posi- 
tion the tumor has ample room for expan- 
sion. But if the tumor is below this level 
compression will result in asphyxia. The 
inflammatory reaction which surrounds all 
fetal adenomas fixes the tumor to its 
neighboring structures and expansion has 
to take place toward the trachea. Compres- 
sion is then started. The depth to which the 
trachea is displaced in a short and thick 
neck is greatly magnified. Hence by the 
time the operator incises the anterior and 
posterior portions of the capsule prepara- 
tory to doing a tracheotomy, the trachea is 
so deep in the wound that its approach is 
practically impossible. Were this approach 
possible a tracheotomy canula would be of 
no practical value. 

Regardless of the anatomical position, 
the removal of the tension in a hemorrhagic 
and cystic tumor often suffices to return 
the trachea to a physiological contour and 
relieve respiratory difficulty; but the failure 


to do so, especially when the tumor is 
situated partially behind the sternoclavicu- 
lar rim, makes the technic to be described 
prove itself of definite value as a time 
saving and simple procedure, particularly 
where every second counts, desperately. 


TECHNIQUE 


A midline incision is made directly into 
the tumor mass. The contents of the cystic 
cavity is evacuated with the finger and 
then completed by gentle curettage. The 
procedure thus far may be all that is 
necessary to relieve the respiratory dif- 
ficulty and permit the patient to recover 
sufficiently so that an enucleation resection 
may be done later. What has been done 
thus far need not necessarily be performed 
in the operating room, but can be done 
anywhere, as one would do an emergency 
tracheotomy with a jackknife. This alone 
can relieve the respiratory embarrassment, 
If this fails then the posterior portion of 
the capsule is grasped with several Allis’ 
forceps in the mid-line from within the 
opened cavity and traction is made away 
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from the trachea. Relief is immediate. To 
maintain this relief, several non-absorbable 
mattress sutures are placed through the 
entire anterior thickness of the neck, about 
1 to 114 inches laterad to the incision, 
including the skin, ribbon muscles and 
anterior portion of the capsule into the 
cavity where they pick up a good bite of 
the posterior capsule in the vicinity of the 
collapsed trachea, and return through the 
same structures to make their exit beside 
the original site of entrance. The ends of 
the sutures are tied over a small piece of 
rubber tubing. The wound and cystic 
cavity are packed lightly with gauze and 
left open. 


CONCLUSION 


1. A case of hemorrhage into a fetal 
adenoma that is of clinical and surgical 
significance is reported. 

2. Hemorrhage into fetal adenomas is 
probably more often of clinical and surgical 
significance than the literature would 
indicate. 

3. Adenomas of the thyroid gland in 
patients over 30 years of age should be 
removed surgically, as advocated by Coller, 
before they have chance to do any future 
harm. 

4. A surgical procedure is described 
which should prove of value in short and 
thick necked individuals suffering with 
acute asphyxia due to hemorrhage into an 
adenoma and in whom tracheotomy is 
impossible. 
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A T-TUBE INSERTER 


Irvinc WILLS, M.D., F.A.C.S. 
Attending, Santa Barbara Cottage Hospital and Santa Barbara Hospital 
SANTA BARBARA, CALIFORNIA 
ONG ago the t-tube proved its The technique is simple. The instrument 


efficiency as a means of supplying a_ is loaded by the nurse ox assistant, using a 
particular type of drainage in such small amount of sterile lubricating jelly 


locations as the common bile duct and the 
small bowel and many surgeons today find 
difficulty in getting along without it. 

However, the use of this splendid aid 
has never been very universal. It is our 
belief that one of the main reasons for 
this neglect has been the technical difficulty 
often attendant upon insertion of the 
T-tube into the viscus. Frequently, too, the 
time element is an important factor and 
the surgeon handling a desperate case will 
choose a simple catheter, which can be 
easily inserted, instead of the t-tube which 
he might greatly prefer. 

To overcome these difficulties I devised a 
T-tube inserter which has handled the 
problem so satisfactorily that I would like 
to pass it along. 

The instrument consists of two metal 
tubes, one sliding within the other, the 
caliber of the inner one being of a size to 
just admit the long leg of the r-tube. The 
outer tube is large enough to hold the «..  _. 
folded short arms of the T. Fic. 2. 
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to keep the rubber from binding along the 
sides of the tube. A purse-string is put into 
the wall of the viscus and an opening made. 
The wall of the viscus is steadied with 
two Allis forceps and the end of the 
instrument applied to the opening. By 
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closing the instrument the t-tube enters 
the viscus accurately, its two arms opening 
out in opposite directions due to the spring 
of the rubber. The purse string is drawn 
up and tied and the instrument removed by 
simply sliding it back off the long leg. 
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UST as all surgery is sharply divided 
by the years in which Lister did his 
work, so all gastric or stomach surgery 

is dated as before or after Billroth. And 
yet, curiously enough, it was the influence 
of this same Billroth that for many years 
prevented in Austria any trial of the 
Listerian principles, even though Vienna, 
the city in which Billroth did his greatest 
work, was also the city in which the young 
Semmelweis had enunciated the theory 
of infection, upon which theory the founda- 
tion of modern surgery is really laid. 

No chapter on gastric surgery can prop- 
erly begin without some account of the 
life of Theodor Billroth. He was the son of a 
clergyman, and he qualified as a physician 
not from any love of medicine or any call 
to the profession, but for the very practical 
reason that his relatives assured him that 
he could not hope to make a living by the 
music upon which he had set his heart, 
and, presumably, declined to support him 
while he made the attempt. He retained his 
love for music all his life, nevertheless, 
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and after his student days at Greifswald, 
Gottingen and Berlin, and postgraduate 
study in Vienna and Paris, he devoted 
himself to his violin as he sat in the office 
which he had opened in Berlin and waited 
for patients to come. Like Conan Doyle, he 
promptly found out who did the waiting— 
it was not the patients—and after two or 
three months of this sort of idleness, he 
accepted, from sheer necessity, an assist- 
antship in the surgical clinic of von 
Langenbeck. 

From von Langenbeck in Berlin he 
learned fidelity and conscientiousness as 
well as surgery, and surely those qualities, 
as well as his knowledge of medicine, had 
something to do with his rapid advance in 
the Berlin clinic. In 1856 he was added to 
the faculty, as an instructor in surgery and 
pathological anatomy, and it was no 
surprise to any one when four years later, 
in 1860, he was called to Zurich, to estab- 
lish his own clinic. This clinic was a new 
one, in one of the finest hospitals of 
Europe, and here in seven years he saw 
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the almost incredible number of eight 
thousand surgical patients. Seven years 
later he was called to Vienna, then perhaps 
the chief medical center of Europe, if not 
of the world, to become Professor of 
Surgery in the University, and there he 
remained actively at work until shortly 
before his death in 1894. 

In Zurich he had done his first important 
work, a study of wound infections, and 
though he did not discover their cause, as 
he scarcely could have, the modern science 
of bacteriology not being developed until 
almost twenty years later, he made many 
observations that are still of value. It was 
during his stay in Zurich that he began to 
cultivate a habit from which he never 
departed, the ruthless analysis of his own 
work and the frank acknowledgment of his 
own errors. For more than a quarter of a 
century he published every year the report 
of his year’s work, including his failures as 
well as his successes. That took courage of a 
high order in those days when surgery was 
more often unsuccessful than successful, 
and when the surgeon who devised and put 
into practice a new procedure was as 
likely to be denounced as a butcher as to be 
applauded for his endeavors. 

Billroth’s years at Vienna coincided, as 
we have already intimated, with the years 
in which the principles and practice of 
antiseptic surgery were being demon- 
strated by Lister and were being slowly 
adopted. The peritoneal cavity was no 
longer regarded by the surgeon as forbidden 
territory. Here and there bold men were 
beginning to plan new attacks on intra- 
abdominal disease and were beginning to 
dream of relief, hitherto inconceivable 
relief, for the victims of such conditions. 
It is interesting to speculate how much 
farther Billroth and his pupils might have 
gone, how much faster surgery might have 
advanced, how much suffering might have 
been spared and how many lives might 
have been saved, if only this great surgeon 
and teacher had been willing to open his 
mind to opinions which he did not share, 
and at least give them a fair trial. He was 
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not willing, however. He admired Lister 
and was on friendly terms with him, but 
his ideas he would have none of, and it is a 
testimony to Billroth’s courage and in- 
genuity that he achieved what he did, in 
the face of all the handicaps and hardships 
of the preantiseptic days. He directed his 
chief attention to the gastrointestinal 
tract, heretofore a noli me tangere to the 
surgeon, and as a result of his efforts 
modern surgery of the stomach is based 
almost in its entirety upon the operations 
done by him and in his clinic by his pupils 
and assistants. 

Billroth was a bold surgeon in the sense 
that he attacked regions of the body 
hitherto considered beyond the surgeon’s 
reach and attacked them in ways hitherto 
considered impossible if they were con- 
sidered at all. But he was also a careful 
surgeon, and a highly conscientious one. 
He took no chances with human life. His 
patients were men and women, not merely 
objects of experiments. Every procedure 
that he attempted in the operating room 
was first demonstrated and practised not 
once but many times in his laboratory, on 
the cadaver first, then on animals. His 
letters and papers all bear witness to his 
conception of his responsibility for his 
patients. “We are entitled to operate,” he 
wrote, “‘only when there are reasonable 
chances of success. To use the knife when 
these chances are lacking is to prostitute 
the splendid art and science of surgery, 
and to render it suspect among the laity 
and among one’s colleagues.”’ And his own 
fame meant little to him. His aim was no 
selfish one. His whole purpose was to 
perfect the performance of typical opera- 
tions, to the end, as he wrote again, “that 
operative surgery should not be solely 
effective in the hands of a small number of 
experts, but teachable and learnable by the 
average operator.” 

He was, like most great physicians, a 
great teacher, and his teaching was one of 
the chief pleasures in what he himself 
called “his diversified life.”” His monument 
is the men he left behind him to carry on 
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his work. The names of his pupils, and of 
his pupils’ pupils, Czerny, Gussenbauer, 
von Mikulicz, von Eiselsberg and others, 
recur again and again in the story of 
stomach surgery, and their achievements 
approached and many times equalled his 
own. 

One of the chief difficulties with which 
Billroth, like all early surgeons, had to 
contend, was the reception given to his 
efforts. It seems scarcely conceivable that 
as late as the 1850’s the great American 
physician, Charles D. Meigs, of Phila- 
delphia, should have said, with no reserva- 
tions, that he “frankly detested all ab- 
dominal surgery save such as was war- 
ranted by imminent death,” and had 
seriously proposed the prohibition of cer- 
tain operations by law. Many a new opera- 
tion was refused publication for the same 
reason that the editor of the Cincinnati 
Medical Journal declined to publish any 
report of operations on the ovaries, that 
the publicity would encourage “‘an unjusti- 
fiable and murderous”’ procedure. Surgeons 
who did things for the first time were 
publicly denounced by their professional 
brethren as “butchers and murderers,” and 
prospective patients were warned against 
them. 

The general idea of surgery, among the 
profession as well as among the laity, was 
that it was a last resort, a measure to be 
employed only when death was the alterna- 
tive. That point of view, of course, throws 
considerable light upon the terrific mortal- 
ity which attended surgery in those early 
days. The surgeon who proposed that 
operation should be done before the patient 
was on the point of death was looked upon 
with distrust. The surgeon who proposed 
that it should be done before the patient 
was exhausted by pain or seriously incom- 
moded by failure of bodily functions was a 
radical of the reddest hue. A certain gyne- 
cologist, in all seriousness, advanced the 
idea that a chronic invalid, in bad health, 
was a better subject for surgery than an 
individual in robust health because she 
was more used to bearing discomfort. 
Surgery, as even the lay person knows 
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and understands it today, was simply not 
conceived of even by the medical profession 
when Billroth began to do his work. That 
is in no way more clearly shown than by an 
examination of the early surgeons’ ideas of 
circumstances favorable to operation, cir- 
cumstances which even the modern lay 
person would regard as too trivial to be 
discussed. Climatic influences, for instance, 
were very important considerations, and a 
day in March with a south wind was 
preferable as an operating date to a day in 
June with an east wind. One surgeon 
regarded baths before operation as exceed- 
ingly dangerous unless the patient were 
used to taking them (it was clearly implied 
that this was not the case) and another 
preferred an evening operation to a morn- 
ing one, if for no other reason than that 
it permitted a family breakfast. Was there 
the subtle suggestion that perhaps it 
might be the last family breakfast for the 
victim? 

Anyone who is interested in the develop- 
ment of surgery of the stomach would do 
well to turn to the transactions of the 
American Surgical Society, an organization 
which was founded in 1879 and which from 
its earliest days has included in its member- 
ship the outstanding surgical talent of the 
country. The first volume of transactions 
was published in 1884, three years after 
Billroth had done his first operation on the 
stomach, which was also the first successful 
operation of the kind. Yet in that volume 
the only paper which deals with stomach 
surgery deals with it indirectly. It has to 
do with the relative advantages of gas- 
trostomy (a permanent opening in the 
stomach through which food can _ be 
inserted) over other operations suggested 
for the relief of cancer of the esophagus. 

Between 1884 and 1889 not a single 
Fellow of the Association considered stom- 
ach surgery a sufficiently important theme 
to occupy his attention. In 1889, however, 
the President of the Association, in an 
address entitled ““The Future of Surgery 
without Limit,” mentions removal of the 
lower end of the stomach, the operation 
which Billroth had first done, as a pro- 
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cedure as yet “sub iudice and on trial.’’ He 
speaks with a degree of disapproval of “the 
advancing boldness with which we open 
cavities and feel the pulse of life in its 
central shrine,” and he makes the distinc- 
tion between the “jeune chirurgien” and 
the “‘vieux médecin,” the advantages, one 
feels, clearly not being with the former. 
Finally, he expresses the pious hope that 
the Fellows of the Association will make it 
their business to discourage rashness of 
speech and of hand among themselves and 
others. 

In 1892 another president of the Associa- 
tion took up the question of surgery for 
cancer of the stomach and gave it as his 
frank opinion that all such operations 
tended to shorten life rather than to pro- 
long it. Dr. Henry F. Campbell, discussing 
gastrostomy, considered that it would do 
the patient as much good to soak him in 
milk as to create an opening in the stomach 
through which to feed him. Dr. E. H. 
Bradford, discussing the treatment of 
ulcer of the stomach by surgical measures, 
reported 12 fatalities in 13 cases, which 
opened anything but a cheering prospect. 
In 1895 the Association devoted its atten- 
tion to a symposium on cancer of various 
organs, but cancer of the stomach is not 
even mentioned. Yet already at least 
three complete removals of the stomach 
had been done, all of them in America, and 
many partial removals were on record. 

But in 1900 gastric surgery came into its 
own. Of the twenty-eight papers in that 
volume of the transactions, ten were 
devoted to surgery of the stomach, as were 
231 of the 420 pages in it. The statement 
that the danger to life from an ulcer of the 
stomach was not less but far greater than 
the danger of an operation to relieve the 
disease was received with calm, if not with 
approval, although it is easy to conceive 
what would have been the fate of the rash 
surgeon who had advanced such an idea 
five years earlier. In 1900, too, the surgical 
aspect of cancer of the stomach is empha- 
sized for the first time by two members of 
the society, and the x-ray diagnosis of 
diseases of the stomach is hinted at. 
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But after 1900 the situation is very 
different. Every year there are papers on 
various phases of surgery of the stomach. 
By 1905 the Mayo Clinic is able to report 
500 cases of one type of operation alone, 
and there is almost lyric agreement as to 
its possibilities and results. In 1914 the 
question of x-ray diagnosis again comes to 
the fore, this time as a serious method of 
determining the nature of diseases of the 
stomach, and even in 1919, when surgery 
of the War was almost the only surgery 
under discussion, there are still four papers 
on surgery of the stomach. From the turn 
of the century this branch of surgery 
assumed increasing importance, and the 
gradual development of that importance 
is nowhere better shown than in the yearly 
transactions of the American Surgical 
Association and in the changing conception 
of its possibilities held by the Fellows of 
the society. 

The beginning of surgery of the stomach 
takes us back to the days of Hippocrates, 
the Father of Medicine, who lived in the 
fifth century before the Christian Era. In 
his “Aphorisms” there are many refer- 
ences, direct and inferential, to the surgical 
procedures attempted in his day, but 
procedures on the stomach are not among 
them. Wounds of the stomach, as he writes 
in Aphorism No. 18, are quite as deadly 
as wounds of the bladder, the brain, the 
heart, the small bowel and the liver, and 
Galen, writing five centuries later, agrees 
with him, although he notes that “some 
wounds of the stomach have been observed 
to heal, but seldom indeed.” 

The first operations recorded on the 
stomach suggest very forcibly the danger- 
ous character of life, both in war and peace, 
up to quite modern times. They all have 
to do with the repair of wounds. Celsus, 
writing on how to repair wounds of the 
intestines, does not mention the stomach, 
but probably, as Finney suggests, meant to 
include it also. Gabrielle Falloppio of 
Padua, better known as Fallopius, who 
lived in the sixteenth century, recommends 
that linen or silk thread be used, and 
suggests that the stitches be continuous 
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or running rather than interrupted or 
single. Paré, the greatest of the early 
French surgeons, who also lived in the 
sixteenth century, writes at length on the 
subject, and spoke with the authority of a 
surgeon who had fought through many 
wars. 

Perhaps the most interesting of the early 
accounts is by Guy de Chauliac, who lived 
in the fourteenth century. After the 
“wounded internal parts,” he says, are 
“discreetly drawn outside,” they should be 
sutured with the glover’s suture rather 
than with the heads of ants. This curious 
type of suture seems to have been used 
quite frequently from the tenth century 
onward. Elsewhere we learn that ants with 
large heads were selected, and the head, 
with the mouth open, was applied to the 
edges of the wound after they had been 
drawn together. The ant then closed its 
mouth by shutting the mandibles (what 
was to be done if the ant was not coopera- 
tive and did not shut its mouth is not 
mentioned) and the head was cut off. The 
mouth remained permanently closed, it 
seems, and adherent to the intestine “ with- 
out inconvenience to the patient” (the 
patient in most instances probably died 
and passed beyond all inconvenience) until 
the wound was permanently healed. 

This same Guy de Chauliac also sug- 
gested the repair of the stomach and intes- 
tines by means of small filaments detached 
from the intestines of animals and drawn 
through the wound after being knotted to 
the end of a fine linen thread already in the 
needle. This seems to be the first use of the 
suture material that today is known as 
catgut and is used for almost all wounds, 
but there are no directions for its prepara- 
tion, and it is small wonder that wounds 
repaired with unsterilized filaments of the 
intestine were infected to an even greater 
degree than the wounds of that day usually 
were. 

Up to this time only accidental wounds 
have been discussed. The idea of inflicting 
a wound purposely or deliberately is as yet 
unthought of. It naturally followed that 
the first surgery deliberately undertaken, 
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done “by election,” as we would say today, 
should also be done for accidents. 

In 1602, an old record tells us, a peasant of 
Prague, thirty-six years old, who practiced 
jugglery and was in the habit of concealing a 
horn-handled knife in his throat, was less 
dexterous than usual at one performance and 
swallowed the knife. It remained in his stomach 
for seven weeks, and salves and ointments, 
and even the application of a magnet to the 
region, did not bring it forth. At the end of 
that time it began to cut its own way to the 
surface, something had to be done for the 
juggler’s relief, and a bold surgeon named 
Mathias deliberately opened the stomach and 
removed it. It was some g inches long and 
covered with rust, and it remained a medical 
curiosity for a great many years, as did the 
patient himself, for that matter. 

Similar cases continued to be reported, 
with a degree of success that leads Finney 
to suggest that perhaps the failures did not 
find their way into the literature. Certainly 
the percentage of successful results would 
do credit to modern surgery. 

The first operation on the stomach done 
in America seems also to have been the 
suture of a stab wound, suggesting that 
life was no more peaceful here than else- 
where. It was done in 1812, by a certain 
Dr. John Archer, who has the distinction 
of being the first man to receive a medical 
degree in this country. He was graduated 
from the Philadelphia Medical College, 
which later became the University of 
Pennsylvania, in 1768. 

Gastrorrhaphy (the repair of wounds of 
the stomach) and gastrotomy (the opening 
of the stomach for the removal of foreign 
bodies) are operations which §are still 
practiced. All of the early operations, 
however, which are labelled gastrotomy, 
are not necessarily operations on the 
stomach. In the New Orleans Medical and 
Surgical Journal, for instance, for May, 
1852, is the account of a “gastrotomy” 
successfully performed for a pregnancy 
within the abdominal cavity. Evidently 
the physicians of early days believed, as 
do many lay persons today, that the 
terms stomach and abdomen can be used 


interchangeably. 
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In 1884 Kocher of Berne published the 
report of a gunshot wound of the stomach 
treated by gastrorrhaphy or surgical repair, 
in the course of which he makes the 
significant statement, “considering the 
impossibility of recovery in gunshot wounds 
of the stomach when active measures are 
not taken, it is the duty of the surgeon to 
perform laparotomy [the opening of the 
abdomen] whenever an injury of that kind 
is suspected.” Such wounds are always 
serious and are often beyond the surgeon’s 
powers to repair successfully, but how much 
has been achieved by putting Kocher’s 
dictum into practice is made clear by a 
comparison of the mortality figures for 
the Civil War and the World War. In the 
Civil War the mortality of wounds of the 
stomach was 9g per cent. In the World War 
it was less than 55 per cent, the reason 
being that in the earlier war surgery was 
almost never done, while in the later war 
it was almost always done. 

The removal of some foreign bodies from 
the stomach by gastrotomy or surgical 
incision is still a matter of necessity, and 
many curious cases of this sort are on 
record. Surgery is not always necessary, 
for small objects, especially if they are 
smooth and round, usually pass through 
the intestinal tract without difficulty, but 
sharp and jagged objects are another 
matter, and they must usually be removed 
surgically. Foreign bodies are swallowed 
by four classes of persons, normal indi- 
viduals who swallow them by accident, 
individuals who swallow them with suicidal 
intent, insane persons, and professional 
jugglers, mountebanks and others, who 
swallow them to make a living. 

Some of the cases reported are almost 
incredible. 


There was an insane woman, for instance, 
from whose stomach were removed 1290 ob- 
jects, including straight pins, safety pins, 
hairpins, wire, buttons and nails. The whole 
mass was visualized by x-ray before operation 
was done, and the woman, like the mythical 
little boy whom Bob Sawyer described to 
Mr. Pickwick, actually gave out a crackling 
sound when pressure was applied to the region 
of the stomach. 
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Many similar cases are on record, not 
the least interesting of which is the one 
reported in 1931 to the Southern Surgical 
Association by Dr. John E. Canaday ot 
Charleston, West Virginia. 


A young woman who presented all the signs 
and symptoms of the disease was operated on 
for supposed appendicitis. In the intestine, 
however, was found a hard mass which, on 
removal, proved to be composed of fourteen 
tacks, nails and pins. Seven months later she 
was operated on again, 194 similar objects 
being removed from the stomach, and in 
another seven months another gastrotomy had 
to be done for the removal of another 140 
objects. 


A most interesting type of foreign body, 
for which gastrotomy must always’ be 
done, is the bezoar. This term was first 
applied to the concretions found in the 
stomach and intestines of animals, particu- 
larly the cow, the horse and the cat, during 
the hair-shedding season. For some reason 
these concretions were regarded as a potent 
remedy against pestilence and poison, and 
they were so used until very recent times. 
The ancient Egyptians paid fabulous sums 
for the bezoars which were passed from the 
intestines of sick goats. Galen, who lived 
in the second century A.D., says that the 
bite of a mad dog can be cured by them. 
Paré used them because his patients 
demanded them, but he was very doubtful 
about their value, and he suggested to 
Charles rx, then King of France, a method 
by which it might be tested. Today an 
animal would be used for such an experi- 
ment. Then human lives were regarded 
more lightly than they are now, and a 
condemned criminal, a man who had stolen 
a couple of pieces of the King’s silver, was 
given bichloride of mercury, and then was 
made to swallow the King’s bezoar as an 
antidote. He died in agony, but the only 
effect of the experiment on the King was to 
convince him that that particular stone 
was at fault, and not the theory, so he 
threw the defective bezoar into the fire 
and promptly purchased another one. In 
the inventory of Queen Elizabeth’s crown 
jewels appear the items, “one great Bezar 
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stone set in goulde,” and one other “large 
Bezar stone broken in pieces.” In those 
days only the nobility could afford bezoars, 
and they wore them on their persons, in 
gold frames, ready for instant use. As late 
as the seventeenth century they were 
recommended for the treatment of plague, 
malignant fever, kidney stone and epilepsy, 
and in colonial Virginia they were recom- 
mended for snakebite. 

Today, however, the surgeon regards a 
bezoar merely as a foreign body for which 
gastrotomy must be done. In the human 
being they are of two varieties: those 
formed of hair (trichobezoar) and those 
composed of vegetable matter, chiefly fruit 
skins and vegetable fibers (phytobezoar). 
The former variety is found mostly in 
young girls with long hair who bite the ends 
of it, or rather, it was formerly found 
mostly in such persons; what effect the 
bobbed hair of the present generation will 
have upon the production of bezoars has 
not yet been determined. Only a few cases 
have been reported in men; one of them 
occurred in an insane man who chewed his 
beard, and nails, wire and similar objects 
were mixed with the hair. These patients 
frequently are more or less mentally 
unbalanced. One case is reported of a girl 
who within fourteen years required five 
operations for the removal of hair balls, 
the last of which extended into the intestine 
and weighed 214 pounds. These tumors 
continue to increase in size as hair con- 
tinues to be swallowed and one is on record 
weighing 614 pounds. In a few instances 
concretions of shellac have been removed 
from the stomach of painters and furniture 
workers, who swallowed the unappetizing 
substance, presumably, for the sake of its 
alcoholic content. 

So much, then, for these operations of 
necessity, which naturally were the first 
stomach operations to be developed, and 
both of which are still in use today. The 
next operation devised was also an opera- 
tion of necessity. It is known as gas- 
trostomy, which means the creation of an 
artificial opening in the stomach for the 
introduction of food, and it was first 
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proposed, though not performed, by a 
Norwegian army surgeon named Egeberg, 
in the course of a lecture on cancer of the 
esophagus before the Medical Society of 
Christiania in 1837. 

Now cancer of the esophagus is a disease 
in which death from starvation is inevitable 
as the growth increases in size and gradu- 
ally closes the tube down which food passes 
to the stomach, and such afflicted persons 
had hitherto been kept alive a little longer 
by feeding them by rectum, a method that 
was neither adequate nor satisfactory. 
Egeberg suggested that a permanent open- 
ing should be made in the stomach and 
food inserted through it. “I cannot see,” 
he said, “‘why the indications should not be 
just as great to open the intestinal canal 
to put nourishment in as to open it to take 
a foreign body out.” His proposals were 
very reasonable. Whether or not the opera- 
tion should be done, he said, depended 
upon whether or not it were likely to bring 
about the desired result; in frankly hope- 
less cases it should not be performed. Then, 
most cogent argument of all, he was able 
to show that a permanent opening in the 
stomach was not incompatible with life 
by the actual evidence of persons who had 
lived with such wounds, the most celebrated 
of them all being Alexis St. Martin. 

Alexis St. Martin plays such an impor- 
tant, though entirely unintentional, part 
in the development of surgery of the 
stomach that some brief account of him 
must be given. He was a Canadian trapper 
who in the year 1822, on an island in the 
northern part of Michigan, received what 
was to all appearances a mortal hurt. As 
the result of the accidental discharge of a 
gun his chest was torn open, his left lung, 
his diaphragm and his stomach were 
lacerated, and through this fearful ab- 
dominal wound issued bone splinters, 
shreds of clothing, and stomach contents 
mixed with blood. Even today, when 
surgery is almost a perfected art, it would 
seem that he must have died. But he did 
not. Quickly there reached his side a 
certain army surgeon named William 
Beaumont. And with his coming, as Sir 
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William Osler notes in his delightful 
account of this famous case, “‘the man and 
the opportunity had met.” 

Beaumont was a native of Connecticut 
who had come into medicine by way of 
school teaching. Later he became an army 
surgeon and he fought with distinction in 
the War of 1812. When he first saw his 
patient, and when he dressed his wounds 
in the confusion and excitement of the 
village store in which the accident had 
happened, he doomed him to certain death. 
But when he saw him three or four hours 
later he changed his opinion, and thanks 
to his devoted attention and his skilful 
care, St. Martin did not die. 

At the end of ten months the authorities 
of the island decided that they had done 
enough for this stranger in their midst. 
They therefore branded him as a “common 
pauper” and refused him further help 
other than transportation to his home in 
Canada, 1500 miles away. Beaumont 


pleaded with them, pointing out that such 
a trip would kill St. Martin, who, though 


he had enormously improved, was still a 
very sick man. The authorities were ada- 
mant, and in desperation Beaumont took 
the invalid into his own home where, for 
nearly two years, “at much inconvenience 
and expense” he furnished him with the 
necessities of life, dressing his wounds 
daily and for much of the time twice a day. 
At the end of the third year the enormous 
wound had healed except for a small open- 
ing leading directly into the stomach, 
permitting a perfect view of the interior 
of that organ when the small fold of flesh 
which covered the wound was pushed 
aside. In August and September of that 
year, 1825, Dr. Beaumont, realizing the 
unique opportunity which was literally at 
his door, began the experiments and obser- 
vations which have made his name and 
St. Martin’s immortal and which are the 
basis of the modern ideas of gastric 
physiology. 

How St. Martin wearied of being the 
subject of these experiments, and how he 
ran away from Dr. Beaumont, and how he 
was located and brought back and escaped 
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again would be too long a story to tell here. 
But in spite of the handicaps under which 
he worked, St. Martin’s complete lack of 
cooperation, his own inexperience, the 
absence of all the equipment and assist- 
ance that simplify laboratory experiments 
today, Beaumont made a contribution of 
lasting value to medical science. The nature 
and function of the secretion of the stom- 
ach, the rate of gastric digestion, the 
movements of the stomach, the influence 
of mental and emotional states upon the 
digestion, the digestibility of certain arti- 
cles of food, these and other observations 
have been added to since Beaumont’s day, 
particularly since the x-ray came into use, 
but no modern investigation has ever 
upset anything that Beaumont proved 
more than a century ago. 

“This old fistulous Alex,’”’ as Beaumont 
called St. Martin, furnished conclusive 
proof of Egeberg’s contention that a man 
could live in perfect health with a per- 
manent opening in his stomach. But 
Egeberg had no opportunity to test out 
his own ideas, and it was not until twelve 
years later, in 1849, that the operation was 
first done on man. In the meantime 
Blondlot in France and Bassow in Russia 
had done the operation on dogs, to study 
the physiology of digestion, and various 
physicians, among them John Watson of 
New York, had strongly urged its trial. 
In 1845 Sédillot of Strasbourg reported to 
the French Academy of Sciences experi- 
mental observations on dogs, extending 
over three years and successful in 3 cases, 
upon the basis of which he declared the 
operation of “gastrotomie fistuleuse,”’ as 
gastrostomy was first called, an entirely 
practical procedure. In 1849 he performed 
it for the first time upon a human patient, 
who promptly died of peritonitis, as did 
sO many patients in those pre-Listerian 
days. Undaunted, he performed it again 
four years later, and even after this second 
operation had also terminated fatally he 
predicted that the procedure was destined 
to live and to be of use, a prophecy which 
has long since been fulfilled. 
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In the year of Sédillot’s second gas- 
trostomy Fenger of Copenhagen performed 
the operation independently. That hap- 
pened many times in those early days, 
when communication was slow and medical 
publications less widely distributed than 
they are at present. When Fenger first 
operated on dogs and performed his first 
operation on a human patient (who also 
died) he had never heard of Sédillot or of 
his work. 

The first successful gastrostomy was not 
done until 1876, and in the communication 
in which Verneuil, the surgeon who per- 
formed it, reports his success, he reported 
also 20 other cases collected from the litera- 
ture, all of which had resulted fatally. He 
had the advantage of his predecessors in 
that he performed the operation for non- 
malignant disease, and so he was dealing 
with a patient who presented a better 
operative risk than had the earlier patients, 
all of whom were the victims of malignant 
disease. 

The first gastrostomy in America was 
done by Maury of Philadelphia, and when 
he failed, as all had failed before him, 
he wrote, “So great is my conviction that 
the procedure is justifiable, that I would 
have no hesitancy in resorting to it in any 
case of impending starvation from non- 
cancerous stricture of the esophagus, pro- 
vided malnutrition had not reached a 
stage which rendered the case hopeless.” 
In this opinion, he went on to say, he was 
supported by Dr. Gross, Dr. Pepper and 
Dr. Weir Mitchell, all of Philadelphia and 
all physicians of national and international 
fame. 

Gastrostomy today needs no apologist. 
It is used in malignant disease, in those 
cases in which it seems likely that it will 
prolong the victim’s life, though in such 
instances, as would be expected, the 
mortality is still high and death is merely 
staved off for a time. Its greatest field of 
usefulness is in benign closure of the 
esophagus, particularly the variety that 
follows the swallowing of acid and other 
caustic fluids. In such cases the surgical 
mortality is almost zero, and how many 
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children, in particular, owe their lives to 
this operation it would be almost impos- 
sible to estimate. 

In the early days of gastrostomy, as we 
have said, many patients died from peri- 
tonitis, a complication which practically 
never causes death in this operation today, 
and for that reason, among others, it was 
not looked upon with favor. Dr. S. W. 
Gross, then Professor of the Principles of 
Surgery and Clinical Surgery in Jefferson 
College, Philadelphia, did not take this 
gloomy view. In his paper before the 
American Surgical Association in 1900, to 
which we have already referred, he pointed 
out that “every recovery is a clear gain; 
and a fatal issue is simply the natural 
termination forestalled.” Particularly in- 
teresting in this paper is the recommenda- 
tion that gastrostomy be done without 
delay on children who have swallowed 
caustic fluids, a recommendation which is 
usually carried out today and which has 
been responsible for the saving of innum- 
erable lives. And bad as the results of the 
operation were in those early days, there 
were occasional outstanding successes. At 
this same meeting did not a certain surgeon 
named Bryant report a patient upon whom 
he had done the operation successfully, 
dismissing her case with the simple state- 
ment, “Her only failing now is being too 
fat?” 

It is a curious thing that the man who 
first conceived the idea of removing part 
of the stomach should be nameless. J. M. T. 
Finney of Johns Hopkins Hospital has 
studied this subject very carefully, and it is 
his opinion that the credit should go to 
Dr. John Jones, a native of Philadelphia, 
who was educated in Europe, chiefly in 
France, and who came back to America 
with the determination, not very usual in 
those days, to devote himself to surgery. 
He became the first professor of surgery 
in King’s College, New York, now Colum- 
bia University, and he kept himself in hot 
water with the medical profession because 
he would not dress his hair in the elaborate 
and distinctive fashion which they con- 
sidered best became their dignity. But 
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when another doctor refused to meet him 
in consultation only because of his style of 
hair-dressing, and the patient did not keep 
the story to himself, the laugh ceased to be 
on Dr. Jones, and he with his straight hair 
was more in demand than his confréres 
with their elaborate tresses. 

It is entirely characteristic of the hap- 
hazard methods by which surgery devel- 
oped that this John Jones, who first con- 
ceived the idea of removing the diseased 
area of the stomach for the correction of 
the disease, should have done nothing 
more than let the suggestion fall, should 
never have followed it up, and should have 
written nothing about it. The only work 
which Dr. Jones left is a monograph 
entitled ‘Plain, Concise and Practical 
Remarks on the Treatment of Wounds and 
Fractures,” but that is not surprising, for 
wounds and fractures formed the chief 
surgical practice of the day. 

But his suggestion fell upon fertile 
ground. In 1810 Merrem of Giessen wrote 
a monograph entitled “Certain Surgical 
Operations and Experiments on Animals 
Illustrated by Facts,” in which he stated 
that ‘“‘a certain famous professor, highly 
respected and renowned among the medical 
profession of Philadelphia,” had suggested 
the idea of gastric resection (removal of a 
portion of the stomach), driven to the idea 
by “the terrible sufferings of his friend, 
Dr. Middleton,” Dr. Middleton, who 
apparently had some sort of obstruction of 
the lower end of the stomach, probably 
from a stomach ulcer, was a colleague of 
Dr. Jones on the Faculty of King’s College. 
Dr. Jones thought the operation reasonable 
and possible, but he could not bring him- 
self to perform it because it was attended 
with such serious dangers. He had proved 
that by performing it on several dogs, “all 
of them in perfect health and one of them a 
puppy,” and “none of these animals so 
badly treated Iasted longer than twenty- 
four hours.” 

Merrem, stimulated by these early 
experiments, undertook some experiments 
of his own, by which he proved “that 
extirpation of the pylorus can be accom- 
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panied with happy results,”’ though it is a 
very difficult procedure, so difficult, in 
fact, that he would not undertake it unless 
“the patient seems the sure prey of death 
after having been sick for a long time, and 
after every other remedy has been tried 
to no avail.” 

Merrem’s experiments, in their turn, 
did not greatly impress the profession. Von 
Langenbeck, the teacher of Billroth, who 
later was to prove his preceptor entirely 
wrong on all points, commented on them in 
this wise: ““To me it is inconceivable that 
anyone could think of extirpating the 
pylorus in man [every new procedure was 
inconceivable to a great many persons] so 
that it is not necessary to give reasons why 
the operation can never succeed.” He gives 
six reasons, nevertheless, and closes his 
discussion with the devastating comment, 
“T look upon this operation as a quicker 
method of sending out of the world a man 
whom it is impossible to save.”’ 

Now the school of Billroth enters the 
picture. In 1876, in Billroth’s clinic in 
Vienna, Gussenbauer and von Winiwarter 
reported the partial removal of the stomach 
in seven dogs. Five of the animals, as was 
to be expected, died of sepsis, but the other 
two lived, apparently in perfect health, 
for a long time after the operation. These 
were bold young men, bold beyond all who 
had preceded them, for they declared, 
without qualification, that these animal 
experiments had so convinced them of the 
possibility of the operation that they 
believed themselves justified “in proposing 
to employ partial resection of the stomach 
in man for the removal of cancer of the 
stomach, which experience has shown is 
most frequently located at the pylorus.” 
In other words, cancer of the stomach 
ought no longer to be considered beyond 
the reach of the surgeon; it ought to be 
attacked and extirpated. 

It is said, though no proof of the state- 
ment exists, that Czerny, another pupil of 
Billroth’s, had suggested partial removal of 
the stomach for cancer a year before 
Gussenbauer and von Winiwarter’s experi- 
ments. Be that as it may, it was from 
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Czerny’s clinic a year later that Kaiser 
reported similar and even more striking 
work. One of the five dogs he had used in 
his experiments lived for five years after 
the operation and autopsy showed a 
perfectly functioning stomach. But it was 
not remarkable that the pupils of Billroth, 
and the pupils of his pupils, should have 
been bold surgeons, for the master himself, 
when he was performing a gastrorrhaphy 
for a gastric fistula in 1877, had remarked, 
“From this operation to the resection of a 
piece of carcinomatous stomach there is 
only a bold step to be taken.” 

That step was taken for the first time 
in 1879 by Péan, a French surgeon, who 
like many other early surgeons had a 
hopeless subject for the trial. The patient, 
who was weak and emaciated from an 
almost complete cancerous obstruction of 
the lower end of the stomach, survived 
the operation only five days. But Péan, in 
spite of his failure, declared that time would 
prove the operation to be justifiable. 

The second removal of the pyloric end of 
the stomach was performed by Rydigier in 
1880. He, like Péan, was stimulated by the 
experimental work done in Billroth’s clinic, 
and he, like Péan, continued to declare the 
operation justified, even though his patient 
also died, for post-mortem examination 
showed no sign of infection and showed also 
that the cancer had been completely 
removed. In discussing the operation later, 
he said, ‘The operation has a future. We 
must not be frightened by failures. First 
of all, we shall have to discover the earlier 
stages of cancer of the pylorus, and, for 
this end, greater certainty in the diagnosis 
of the very first stages is greatly to be 
desired,” exactly, we might add, as it is 
still to be desired; it has not yet been 
achieved. Rydigier went on to say that he 
agreed entirely with Czerny, that “‘no one 
should attempt to perform this operation 
who has not previously acquired the neces- 
sary practice by experiments on _ the 
cadaver.”’ To modern notions he seems a 
very safe and conservative person, for all 
his boldness, but by his own generation he 
was not so regarded. The journal in which 
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first successful excision of a gastric ulcer” 
carried after it the sharp editorial criticism, 
“‘and let us hope the last.” 

It was a year later, in February, 1881, 
that Billroth himself performed the first 
successful operation for removal of the 
lower end of the stomach. He writes to 
Wittelshofer: 


To reassure those who are of the opinion 
that my present operation is a foolhardy experi- 
ment on man is beside the question. Resection 
of the stomach has been worked up anatomi- 
cally, physiologically and technically by my 
students and myself, as any other new opera- 
tion. Every surgeon who has had experience 
in experiments on animals and similar opera- 
tions on man has reached the conviction that 
resection of the stomach must and will succeed. 
To establish the indications and contraindica- 
tions, and to work out the technique of the 
widely different cases, must be our next con- 
cern and the object of our further study. 


The operation of 1881 (partial gastrec- 
tomy), now known as the Billroth No. 1 
operation, consists of the removal of the 
pyloric or lower end of the stomach, after 
which the duodenum, that portion of the 
small bowel immediately below the stom- 
ach, is attached to the remnant of the 
stomach. It was not entirely satisfactory 
from the standpoint of function, chiefly 
because too much tension was put upon 
the joining of the duodenum and the 
stomach, and a few years later Billroth 
performed the operation now known as 
Billroth No. 2, the same operation as the 
first except that the jejunum, that portion 
of the small bowel immediately below the 
duodenum, is joined instead of the duo- 
denum to the remnant of the stomach. 

Randolph Winslow of Baltimore was the 
first American surgeon to attempt the 
Billroth operation. He performed it in 1884, 
but his patient, again a man with a far- 
advanced cancer, survived only a few 
hours. 

Meantine surgeons were growing even 
bolder, and removal of the entire stomach 
for widespread cancer was being seriously 
considered. The chronology of this opera- 
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tion is not entirely clear. In 1898 Albert 
reported before the Royal Society of 
Physicians, then meeting in Vienna, that 
as early as 1880 he had conceived the idea 
of complete removal or resection of the 
stomach (total gastrectomy). He had done 
the operation first on the cadaver, he said, 
then on the dog, and finally had planned 
to perform it on a human patient, but 
found the conditions unfavorable. Shortly 
afterward Nicoladoni had conceived the 
same idea. To these two men, therefore, 
the credit of the idea belongs, but the first 
published report is by Carvallo and 
Panchon, in 1884. They did the operation 
on a cat which lived for six months after- 
wards. The animal seemed perfectly able 
to digest any nourishment forced upon it 
but developed an increasing indifference 
to food. Similar experiments were reported 
shortly afterwards by Monari and Filippi, 
who successfully removed practically the 
entire stomach in two dogs. 

The chronology of the operation on 
human beings is also rather confused. The 
operation was first attempted by Phineus 
Connor of Cincinnati, in 1884, but as 
usual the patient was not a fit operative 
risk; he was moribund when the operation 
was begun and died before he could be 
removed from the operating table. Connor 
reported his case at a meeting of the 
Cincinnati Academy of Medicine, and the 
report was abstracted in the Centralblatt 
fiir Chirurgie in 1885. It attracted no other 
attention, however, and when Schlatter of 
Zurich in 1897 reported a total removal of 
the stomach, this time successful, he 
claimed priority. Then Connor’s case was 
reported again, this time in the Journal of 
the American Medical Association, and 
2 other cases, both unsuccessful, were also 
brought to light, both done by American 
surgeons, Dr. A. C. Bernays of St. Louis 
and Dr. J. M. Bayley. 

Schlatter, whose patient lived for almost 
fourteen months after the operation, had 
connected the lower end of the esophagus 
with the upper end of the jejunum after 
the removal of the stomach, and the same 
technique was used by another American 
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surgeon, McDonald, the next year, his 
patient also surviving. In the same year, 
1898, still another American surgeon, 
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‘Brigham, connected the esophagus with 


the duodenum after the stomach had been 
removed, this patient also surviving, and 
the fourth successful case was performed 
by the same technique in the United States 
in 1900 by Dr. C. M. Harvie. 

It is littke more than fifty years since 
complete removal of the stomach was 
thought of, and the operation still seems an 
almost incredible performance. Yet in 1929 
J. M. T. Finney and W. F. Reinhoff, both 
of Johns Hopkins Hospital, were able to 
find in the literature 122 cases of complete 
or practically complete gastrectomy, with 
a death rate of not quite 41 per cent. Some 
of these patients had died shortly after 
operation, but some of them had lived for 
as long as twenty-five years. Such results 
more than justify the operation, especially 
when it is remembered that it is always 
done for a disease that is inevitably fatal 
without surgery, and that it is usually 
done on patients who are not very good 
surgical risks. 

The famous dog from Czerny’s clinic on 
which total gastrectomy was done was 
carefully studied during life and after 
death, as were the dogs which survived 
Monari and Filippi’s experiments. After 
Schlatter’s operation in 1897 observations 
began to be made on human patients, and 
some very interesting things were dis- 
covered. The lower end of the esophagus 
and the part of the intestine to which it 
was joined were usually found somewhat 
dilated at autopsy, the dilated area appar- 
ently serving as a reservoir for food. Then 
it was discovered that the lining of certain 
portions of the esophagus was similar in 
structure to the lining of the stomach, and 
able to assume some of its secretory func- 
tions. The musculature of the intestine 
was found to be capable of assuming the 
motor function of the stomach, and its 
chemical duties, it was found, could be 
taken over by the pancreatic and intestinal 
juices and by the bile. These investigations, 
therefore, proved conclusively that com- 
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plete removal of the stomach was a physio- 
logic as well as a surgical possibility. 

In view of the remarkable achievements 
of the closing years of the century, most of 
them directed toward the radical cure of 
cancer, it is small wonder to find W. J. 
Mayo declaring to the American Surgical 
Association in 1900 that cancer of the 
stomach should be considered a surgical 
disease, and to find J. C. Hemmeter agree- 
ing with him that the mere suspicion of its 
existence is justification enough for the 
physician to request the surgeon to open 
the abdomen and discover by direct vision 
what conditions are present. Five years 
later we find Mayo demanding that 
patients with cancer of the stomach, just 
as patients with cancer of the lip and the 
breast, be admitted directly to the surgical 
wards of the hospital; his outburst was 
prompted by a recent visit he had made to 
a medical ward, under the charge of a 
prominent medical man, in which he had 
seen 10 patients with cancer of the stomach, 
upon whom, he had learned, no surgery 
was contemplated. Cancer of the stomach, 
he declares, and now he finds many to 
agree with him, is a surgical disease from 
the beginning, and people die more often 
from it than from operation for it. How 
circumstances have changed, how a new 
conception of this terrible disease has 
arisen, how surgery for it has improved, 
is illustrated by a recent report from 
Mayo’s own clinic of 128 patients who had 
submitted to partial removal of the 
stomach for cancer and all of whom had 
lived ten years or more after the operation. 

One other very important operation, 
applicable to cancer, ulcer, or any other 
disease in which the outlet of the stomach 
is blocked, is the short-circuiting operation 
(gastroenterostomy) in which a connection 
is made between the stomach and some 
adjacent portion of the intestine; the food 
current is thus diverted from the normal 
outlet at the lower end of the stomach and 
passes into the intestine through a newly 
created channel. The first operation of this 
kind was performed in Billroth’s clinic by 
one of his pupils, Wélfler, in 1881, for a 
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cancerous growth which almost completely 
obstructed the pylorus. The immediate 
results were excellent, though the man, of 
course, finally died of his disease. The 
second gastroenterostomy was done by 
Billroth himself, but it did not go so 
smoothly, and the patient died on the 
tenth day. The first gastroenterostomy in 
America was done by Ransohoff of Cincin- 
nati, in 1884, for cancer; the patient 
succumbed in a few hours. 

In connection with gastroenterostomy an 
interesting speculation is suggested by a 
study of the great Napoleon’s illness and 
death. Whether he had a cancer of the 
stomach, or an ulcer which had become 
cancerous, or simply an ulcer which 
obstructed the pyloric outlet, will never be 
known. An autopsy was performed, it is 
true, and his disease, as a result, has always 
been assumed to be cancer. But the 
autopsy, as L. H. Landon has recently 
pointed out, was very superficially done, 
by one mediocre anatomist and _ five 
physicians of questionable ability, and 
their conclusions are open to grave doubt. 
There is no doubt, however, that Napoleon 
for many years suffered from and finally 
died of some sort of pyloric obstruction, 
the very type of gastric disease for which 
gastroenterostomy is peculiarly suited. If 
the operation had been available then, as 
it is today, it is not inconceivable that 
Napoleon might have continued to be the 
great Napoleon and not the sick and beaten 
exile of St. Helena. 

These, of course, are idle speculations, 
but there is nothing speculative about the 
tributes to the worth of the operation which 
the Fellows of the American Surgical 
Association uttered at the meeting in 1905, 
the year in which 500 cases were reported 
from the Mayo Clinic. Says one surgeon: 


I know no greater personal satisfaction than 
to take a patient moribund from starvation, 
relieve his obstruction by this means, permit 
him to resume a promiscuous dietary within 
ten to fourteen days, and see him gain twenty- 
seven pounds at the end of eight weeks. Surely 
that sort of experience should have weight 
in establishing the legitimacy of the operation. 
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Another is equally enthusiastic, saying 
in reference to the report from the Mayo 
Clinic: 


I do not know that I have ever listened to a 
paper that has given me such profound grati- 
fication. . . . How pleasant it is to reflect that 
after such operations . . . this class of pa- 
tients soon gain fifteen or twenty-five pounds of 
weight, and enjoy their food so that life is 
worth living. 


And a surgeon from New York, after 
listening to the report, felt like a chicken 
who snatched a piece of meat or other food 
and ran into a corner with it, “to finish 
it at his leisure and enjoy it in small bites.” 
If they sound over-enthusiastic, these 
early surgeons, to more sophisticated 
modern ears, it must be remembered that 
they were sailing uncharted seas and that 
conscientious men such as they were 
needed the moral support of their confréres 
when they undertook what, after all, was 
more or less experimental surgery upon 
the patients who were their fellow-crea- 
tures. For the martyrs of science, as 
Chesterton smartly remarks, have not 
always been the scientists. 

The possibilities of the surgical treat- 
ment of ruptured and bleeding ulcers of the 
stomach began to occupy the attention 
of surgeons as soon as operations upon the 
stomach began to be developed. The death 
rate for the non-surgical treatment of 
ruptured ulcer was then, just as it is today, 
about 95 per cent, and Mikulicz, while he 
was still Billroth’s assistant in Vienna, in 
1880, had full justification for his temerity 
in closing, for the first time, a perforation 
in the stomach caused by the rupture of 
an ulcer. Robert F. Weir, in 1891, was the 
first American surgeon to perform the 
operation, and while the mortality re- 
mained high until the turn of the century, 
the surgeons who operated for the condition 
could comfort themselves with the thought 
that the patients whom they lost after 
surgery had a nine to one chance of dying 
without it. 

The same Rydigier who had done the 
second partial removal of the stomach for 
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cancer, and who had then been taken to 
task for his boldness, was roundly de- 
nounced for his similar boldness in suggest- 
ing that surgery might be a wiser treatment 
for bleeding ulcer than the policy of inac- 
tion then in vogue. W. H. Welch, the 
distinguished physician from Johns Hop- 
kins who died only recently, full of years 
and honors, wrote in 1885 that he con- 
sidered such an idea “bold and extrava- 
gant.” But Mayo Robson, one of the most 
brilliant English surgeons of the day, 
pointed out to the American Surgical 
Association, in 1900, that the high death 
rate reported for the operation could 
scarcely be considered an argument against 
it, for up to that time operation had been 
permitted only on those individuals who 
would have died anyway. That sort of 
thing, he went on to say, had always been 
true of new operations, which were always 
required to demonstrate their value first 
of all by saving patients whom nothing 
else could save. It is only fair to add that 
even today some surgeons still prefer to 
treat bleeding ulcers by medical rather 
than surgical measures, though it is like- 
wise true that no physician today would 
permit a patient to bleed to death under 
medical measures, as many a patient did in 
those early days, without at least trying 
to save him by surgical measures. 

Stricture or closure of the pylorus from 
acquired disease can also be handled by 
the type of operation known as pyloro- 
plasty, which is really a reconstruction 
operation. It grew out of the dilatation of 
the pylorus with the fingers which was 
first done by Loreta of Bologna in 1882, 
and which was both unsatisfactory and 
dangerous. The surgical procedure was 
devised by Heinecke, in 1886, and Mikulicz, 
working independently, suggested the same 
operation a year later. 

The congenital type of pyloric stricture, 
which is present from birth, was first 
described by Hezekiah Beardsley in 1788, 
under rather curious circumstances. He 
had as a patient a young child who had 
been vomiting its food from the first week 
of life, and he had requested an autopsy on 
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him, suspecting that some unusual tumor 
formation was the cause of the trouble. 
Surgery, naturally, did not enter his head. 
But for some reason he was not notified 
when the baby died, and when he arrived 
at the home, presumably for his regular 
visit, he found an irate group of mourners, 
impatient for the funeral to be over and 
declining to postpone it much longer in the 
interests of science or anything else. The 
hurriedly performed post-mortem examina- 
tion revealed the true state of affairs to be a 
congenital closure of the outlet of the 
stomach, a condition from which the 
children, fortunately the few children, who 
were so afflicted continued to starve to 
death until the Ramstedt operation for its 
relief was devised over a century later. 
Every one of the operations on the 
stomach which we have described has been 
varied and modified many times, though 
it would be profitless and uninteresting to 
discuss these modifications. Frequently 
they materially improved the procedure. 
Sometimes they altered it for the worse. 
And very often the change was so slight 
that it really was no change at all. To the 
operation for artificial feeding (gastros- 
tomy), for instance, first suggested by 
Egeberg, and first performed by Sédillot, 
have been attached the names of Witzel, 
Stamm, Kocher, Hahn, Ssbanajaw, Franck, 
Senn, DePage and Jianu, while the names 
of the men who devised it have been 
entirely forgotten. To the resection opera- 
tion for removal of the stomach in whole 
or in part (gastrectomy or pylorectomy), 
originally devised by Billroth, have been 
attached the names of Kocher, Mikulicz, 
Kronlein, Reichel, Polya, Finsterer, von 
Haberer, Finney and others. Rydigier, in 
1881, suggested that the ulcer-bearing 
area of the stomach, whether it was 
located at the pylorus or elsewhere, should 
be completely excised, and Rodman, in 
1900, devised for this purpose the wedge- 
shaped excision operation which bears his 
name. Then Payr, in 1910, suggested the 
operation known as the sleeve resection, 
which is a sleeve-shaped removal of the 
central portion of the stomach for disease 
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in that area, followed by union of the 
remnants at either end. The short-circuit- 
ing operation (gastroenterostomy), which 
creates a new channel for the passage of 
food from the stomach into the intestine, 
was first performed by Wolfler in Billroth’s 
clinic, and then by Billroth himself, but 
since then it has been modified and changed 
by Kocher, Courvoisier, von Hacker, 
Jaboulay, and a dozen others. 

Lord Moynihan of Leeds, perhaps the 
greatest living English surgeon, has _ re- 
peatedly stressed the point that the devel- 
opment of modern surgery has helped 
enormously to make the specialty known 
as internal medicine a more exact science. 
One argument he quotes in support of his 
contention is the fact that the development 
of gastric surgery has changed the whole 
conception of gastric and duodenal ulcers. 
In particular, he says, it has brought duo- 
denal ulcer out into the open. Before opera- 
tions on the stomach were done, duodenal 
ulcer was regarded as a very rare disease, 
occurring, in relation to ulcer of the 
stomach, in the proportion of twelve to one. 
Today, thanks to the knowledge they have 
gained through the development of stom- 
ach surgery, physicians would be inclined 
to reverse that proportion. They have 
learned, furthermore, when it is safe to 
treat ulcers by medical means and when 
surgery should be resorted to without delay. 
Indeed, as early as 1900 Mayo Robson 
startled the profession by the bold sugges- 
tion that all chronic ulcers which did not 
respond to medical measures should be 
subjected to surgery while the patient was 
still a safe surgical risk and before his 
strength had been reduced by pain, anemia 
and starvation. He added, in the same 
discussion, that the nurse, before operation, 
should protect the patient against shock 
by enveloping him in a suit of cotton wool 
made out of Gamgee tissue, a suggestion 
quite in line with modern ideas of bodily 
warmth as a protection against surgical 
shock, but the wording of which, neverthe- 
less, brings a humorous picture to the 
mind of the reader with any degree of 
imagination. 
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It would be improper to close the story 
of the development of stomach surgery 
without emphasizing the part which experi- 
mental animals have played in it. Every 
one of the operations which have been dis- 
cussed, it will be noted, was tried out on 
laboratory animals, before it was attempted 
on man, and more than one of the early 
surgeons has made the point that such 
practice should be considered by the 
conscientious beginner as a necessary part 
of his training. How many human lives 
have been saved by that precaution it Is 
impossible to say, just as it is impossible 
to say how many lives have been saved, 
how much suffering has been spared to 
humanity, because these operations were 
tested on animals rather than on men and 
women. “To try it on the dog,” when 
gastric surgery Is in question, is not a 
slang term, but a phrase pregnant with 
meaning and rich in significance to those 
who read the tale aright. 

It would be equally improper to close 
this chapter without some mention of the 
part which the x-ray has played in the 
development of surgery of the stomach. 
With it, as Howard W. Haggard has well 
said, every man today can be his own Alexis 
St. Martin, for under it the stomach cannot 
keep any secret from the trained eye of 
the radiologist, or, for that matter, even 
from the less well-trained eye of the 
surgeon. 

Walter B. Cannon, then a medical 
student at Harvard, now one of the great 
physiologists of the world, and still at 
Harvard, was the first to suggest that the 
stomach, which does not show up under 
the x-ray because it is of the same density 
as the structures which surround it, might 
be distinguished from them by the use 
of opaque substances. For this purpose he 
proposed in 1897, just two years after 
Réntgen of Strassburg had announced his 
epochal discovery, that bismuth capsules 
should be used, and he himself tested out 
the suggestion, with excellent results, on 
the cats upon which he was studying the 
physiology of the stomach. Haudek of 
Vienna, the next year, used the method to 
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study the esophagus, but for some reason 
completely forgot to look for the bismuth 
in the stomachs of his patients. In 1go1 
Becker gave small doses of the same 
material suspended in milk, and was the 
first to publish the results of x-ray study 
of the stomach by this method, though 
the danger of poisoning with bismuth was 
so great that large enough doses could not 
be given to achieve entirely satisfactory 
results. 

The profession was slow to realize the 
value of the x-ray in the diagnosis of gastric 
disease. In Tillman’s “Textbook of Sur- 
gery,” for instance, which was one of the 
standard texts some thirty-five years ago, 
many elaborate methods are discussed for 
studying the interior of the stomach. Most 
of them, as some modern surgical humorist 
has put it, suggest the need for the eye of a 
hawk—presumably on the part of the 
physician—and the instinct of a sword- 
swallower—presumably on the part of the 
patient. There is nothing simple or pleasant, 
surely, in having one’s stomach illuminated 
by a small electric light at the end of a 
stomach tube, or having air pumped into 
it through the same tube, or swallowing in 
quick succession solutions of bicarbonate 
of soda and tartaric acid, in order to 
generate suflicient carbonic acid gas to 
visualize the stomach outlines. 

In 1900 F. S. Watson did mention to the 
American Surgical Association Cannon’s 
suggestion that capsules of bismuth be 
used to visualize the stomach under the 
x-ray, but he did not stress the point. In 
the same year J. C. Hemmeter emphasized, 
very properly, the necessity of early diagno- 
sis in carcinoma of the stomach, and in ‘the 
course of a very elaborate discussion of 
laboratory methods, most of which have 
now been swept into the discard, he makes 
the same suggestion, though he doubts 
that it will be of any value in showing up 
cancerous constrictions. No one else seemed 
to have noticed the proposal or any one 
who did probably regarded it as a dream 
which could not possibly be fulfilled. 

In 1908, at another meeting of the same 
society, two New York doctors, George E. 
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Brewer, a surgeon, and L. Gregory Cole, a 
radiologist, were the joint authors of a 
paper which opened with the question 
whether the x-ray could be expected to 
prove as valuable in the diagnosis of gastric 
disease as it had proved to be in the 
diagnosis of fractures of the bone and of 
stones in the kidney. Cole’s method, which 
required the making of forty to sixty 
pictures in several series, at two-hour 
intervals, after a meal of buttermilk and 
bismuth, was exceedingly tedious and 
difficult, but there was no doubt of its 
worth: Brewer’s operations in 28 cases had 
proved Cole’s x-ray diagnosis to be almost 
go per cent correct. 

The paper precipitated a heated dis- 
cussion. A very prominent surgeon, still 
living, regarded the x-ray as of value in 
the diagnosis of cancer only in late stages 
of the disease. Today it is perhaps the 
most helpful method available for the 
diagnosis of early cases. Another found it 
of value in ulcer of the duodenum in one 
case in ten. Today the diagnosis of any 
variety of gastric lesion is not complete 
without x-ray confirmation of its presence. 
Still another surgeon had a very elaborate 
plan of procedure. He listened to his 
patient’s story, examined him, and made 
the necessary laboratory tests on him. 
Then he put his findings, with his diagnosis, 
into a sealed envelope. After this dark 
mystery had been consummated, the 
chemist and the radiologist had their day, 
and after they had arrived at their con- 
clusions, the surgeon opened his envelope 
and the results were compared. It seems an 
unnecessarily complicated method, but by 
it, said its author, unanimity of opinion 
was practically always reached. 

There was still further discussion over 
the relative value of the x-ray as a diagnos- 
tic method. One surgeon placed it fourth, 
after the history, the physical examination 
and the laboratory findings. Another placed 
it second. But W. J. Mayo ended the 
discussion by saying just what every 
surgeon would say today, that it was the 
most important and the most valuable 


Maes et al.—Gastric Surgery 


FEBRUARY, 1936 


method yet advanced for the study of 
diseases of the stomach. With the substitu- 
tion of barium sulphate for bismuth in 
1910, a sufficient amount of opaque sub- 
stance could be administered without risk 
to the patient for the complete visualiza- 
tion of the stomach, and since that time 
x-ray diagnosis has steadily improved in 
accuracy and simplicity. By this non-surgi- 
cal measure the surgery of diseases of the 
stomach made another enormous advance, 
for by it the diagnosis of the two principal 
diseases of the stomach, ulcer and cancer, 
could be demonstrated scientifically and 
ceased to be a matter of deduction or 
guesswork. 

It is upon a note of hopefulness that a 
chapter on surgery of the stomach should 
close. Gastric surgery today is established 
upon a firm foundation. It no longer needs 
apology or justification. Billroth and his 
pupils, the surgeons who had the courage 
to follow them, blazed the trail for the 
modern surgeon, wrote the rules so plainly 
that he who runs may read. The surgeon 
of today, working in a_ well-equipped 
operating room, served at the operating 
table by trained assistants, among whom 
nurses play no small part, practicing the 
principles of Lister, following in the foot- 
steps of Billroth, is able to achieve results 
that half a century ago (it is little more 
than half a century ago that gastric 
surgery had its birth) would have seemed 
nothing short of miraculous. It would be 
folly, and wicked folly, to pretend that 
such surgery has been robbed of its dangers. 
It has not been. Operations upon the 
stomach are always serious operations, 
will always be attended with grave risks. 
But it is no exaggeration to say that they 
have been robbed of most of their terrors, 
and that when they fail today, they fail 
because of some element beyond the 
surgeon’s control, or because of some 
human error, and not through any failure 
of the principles of which, with such 
“excellent heart” those early surgeons laid 
the eternal and unshakable foundations. 
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LocALizED RAREFYING CONDITIONS OF 
Bone. By E. S. J. King, M.p., F.R.c.s. 
(Eng.), F.R.A.c.S. Baltimore, William Wood 


& Company, 1935. 


This excellent monograph is comprised, for 
the most part, of the material which was 
submitted for the Jacksonian Prize of the Royal 
College of Surgeons in 1933. This was entitled, 
“The Pathology, Diagnosis and Treatment 
of Localized Rarefying Changes in Bone as 
exemplified by Legg-Perthes’ disease, Osgood- 
Schlatter’s disease, Kummell’s disease and 
related conditions.” The author is Stewart Lec- 
turer in Pathology, University of Melbourne. 

Section 1 deals with Formation of Bone. 
The writer says this, at first sight, may seem 
to stress the consideration of embryology, 
physiology, etc., but that he considers these 
as most important. Section 2, treats with 
Localized Rarefying Changes in Bone. Sec- 
tion 3, with Post Traumatic Rarefaction. 
Section 5, concludes with Rarefaction of 
Articular Surfaces Associated with Loose 
Bodies. 

The bibliography while incomplete in the 
introductory sections is most complete in 
the sections dealing with the actual disease. 

This monograph will appeal to the surgeon 
doing bone work and, especially, to the 
orthopedist. 


Russet A. Hipss. PIONEER IN ORTHO- 
PEDIC SURGERY. By George M. Goodwin. 
New York, Columbia University Press, 
1935- 

George Goodwin has written a delightful 
story of the life of Russell Aubra Hibbs. 
The author believes Hibbs will occupy an 
important and permanent place as a con- 
tributor to the development of orthopedic 
surgery. In this many concur. All who came 
in contact with Dr. Hibbs, or whose lives were 
influenced by him, will welcome this biog- 
raphy. Orthopedists will want to know the 
details of a full and useful career. Samuel W. 
Lambert contributes a chapter . . . “Russell 
A. Hibbs as a Sportsman”... and, Karl 
Vogel . . . “A Tribute to Russell A. Hibbs.” 
In the appendices are reprints of two original 
papers by Dr. Hibbs... “A Method of 
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Lengthening the Tendon Achillis” and ‘An 
Operation for Stiffening the Knee Joint.” 

The book is illustrated, has a bibliography, 
and is indexed. 


A BC oF THE Enpocrines. By Jennie 
Gregory, M.S. Foreword by Carl G. Hart- 
man. Baltimore, The Williams & Wilkins 
Company, 1935. 

Here is something different. There is a 
saying that the longer and more ponderous a 
work on the endocrines the less one will get 
out of it after wading through a forest of words 
and theories. 

The author of this short work has resorted 
to illustrations, charts, line drawings, etc., 
to put “the story over.” It is a real attempt 
to popularize this subject of which so little 
is known by the average physician. And the 
present volume by being pictorial and graphic 
tells more on one page than could be presented 
in ten pages of text. An ample glossary is 
included. 

To those, layman or physician, who desire 
to obtain an up-to-date knowledge of the 
endocrines, by a method that will involve little 
time and is easily understood, we earnestly 
recommend this book. 


ATLAS OF PATHOLOGICAL ANATOMY. 
Compiled by E. K. Martin, Ms., F.R.C.s., 
Volume 2. Baltimore, William Wood and 
Company, 1935. 

Subscribers and readers of the British Journal 
of Surgery will recognize the beautiful colored 
illustrations that were published in each issue 
as a supplement. These have been collected 
and made into a volume, the second of this 
series. The book is composed for the most 
part of illustrations, the majority of them full 
page colored plates. An adequate text and index 
is included. 

A wide variety of subjects are covered, 
Joints, Acute Suppurative Arthritis, Deformi- 
ties of the Thyroid Gland, Carcinoma of the 
Rectum. To give an idea of the scope of this 
book we may note that the contents are com- 
posed of seventy-five sections in 475 pages. 
Surgeons, especially those interested in path- 
ology, will find the fifteen dollars, the cost 
of this volume, well spent. 
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